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DISTRICT OP NEW-HAMPSHIRE. 

DiHriU Clark's OJIU0. 

Bi IT wmxKBXUD, That on the eighteenth daj of September, A. D. 1827. in the 
Ifly-Ncond^e&r of the independence of the United mates orAnierica,DAiiiSL Ada|cI| 
if laid duitnet, has depositee! in this office the title of a book, tlie right whereof he elainu 
\M author, in the words following, to wit t 

* Arithmxtio. in which the Principles of operating by Numbers are analytically ex- 
tlained, and syntlietteaUy applied -. thus combining the Advantages to be derived both 
rem the inductive and synthetic Mode of instructing : the whole made familiar by a 
;reat Variety of useful and interesting Examples, calculated at once to engage the Pupil 
D tte Study, and to give him a full Knowledge of Figures in their Application to all the 
traetieai Purposes of Life. Designed for the Use of Schools and Acatuimies in the United 
Itatee. By Dahibli Aoams, M. D. Author of the Scholar's Arithmetic, School Geog- 
a{ihy, fce." 

In oonfbrmity to the aet of Congress of the United States, entitled, " An Act for 
he encouragement of learning, by securing the copies of maps, charts, and books, 
o the anthers and proprietors of such copies during the times tlierein mentioned ;*■ 
md also to an « i, entitled, " An Aet supplementary %o an act for the enconrage- 
DtDt of learning, oy seearing the copies of maps, charts, and books, to fhe authors and 
noprietori of sueh copies during the times therein mentioned ; ana extending the bene- 
Its thereof to the arts of designing, engraving and etching historical and otmr printSiT 

CHARLES W. CUTTER, 

Clwk nf iht Dittriei of A*0io-Haiii|w&«rs 

A true copy. 
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There are two methods of teaching, — the synthetic and the aualytie. 
In the synthetic method, the pupil is first presented with a general 
view of the science he is studying, and afterwards with the particuiam 
of which it consists. The analjrtiG method reverses this order: the 
pupil is first presented with the particulars^ from which he is led, by 
certain natural and easy gradations, to those views which are more 
general and comprehensive. 

The Scholar's Arithmetic, published in 1801, is synthetic. If that 
is a fault of the work, it is a fault of the times in which it appeared. 
The analytic or inductive method of teaching, as now applied to ele- 
mentary instruction, is among the improvements of later years. Ite 
introduction is ascribed to Pestalozzi, a distinguished teacher in 
Switzerland. It has been applied to arithmetic, with great ingenuity^ 
by Mr. Colburn, in our own country. 

The analytic is unquestionably the best method of acquiring know- 
ledge ; the synthetic is the best method of recapitulating, or reviewing 
it.^ In a treatise designed for school education, botk methods are use- 
ful. Such is the .plan of the present undertaking, which the author, 
occupied as he is with other objects and pursuits, would willingly have 
£)rbome, but that, the demand for the Scholar's Arithmetic still con- 
tinuing, an obligation, incurred by lon^-continued and extended pa- 
tronage, did not allow him to decline Uie labour of a revisal, which 
should adapt it to the present more enlightened views of teaching this 
science in our schools. In doing this, however, it has been necessary 
to make it a new work. 

In the execution of this design, an analysis of each rule is first giveni 
containing a familiar explanation of its various principles ; after which 
follows a synthesis of these principles, with questions in form of a sup- 
plement. Nothing is taught dogmatically ; no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious developement of its truth ; and the pupil is made to understand 
the reason of each process as he proceeds. 

The examples under each rule are mostly of a practical nature, be- 
ginning with those that are very easy, and gradually advancing to 
those more difficult, till one is introduced containing larger numbers, 
and which is not easily solved in the mind ; then, in a plain, familiar 
manner, the pupil is shown how the solution may be facilitated by 
figures. In this way he is made to see at once their %ise and their op* 
plication. 

At the close of the fundamental rules, it has been thought advisable 
to collect into one clear view the distinguishing properties of those 
rules, and to give a number o^ examples iQV<»lving one or more of thems. 
These exercises will prepare the pupil more tea£\7 lo Mn^^tcNasv^ V^ 
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applioatioa of IheM to tbo raeeeedlng ralefl ; and, bosldeii will mftv 
to interest him in the siuence, since he will find himself able, by the 
appHcation of a veiy few principles, to solve many carious questions. 

The arrangement of the subjects is that, which to the author has 
appeared most natural, and may be seen by the Index. Fractions have 
received all that consideration which their importance demands. The 
principles of a rule called Practice are exhibited, bat its detail of eases 
IS omitted, as uoneGessary since the adoption and general use of federal 
money* The Ride of Three, or Proportion, is retained, and^he solu- 
tion of queitions involving the principles of proportion, by analysis, is 
distinctly shown. 

The articles MLigoHon, ArithmtU^ and Geometrical Progression, 
JInmdties uid Permutation, were prepared by Mr. Ira Young, a memi* 
ber of 'Dartmouth College, from whose knowledge of the subject, an() 
experience in teaching, I have derived important aid in other part^ of 
ihe work. 

The namerical paragranhs are chiefly for the purpose of reference . 
these references the pupil should not be allowed to neglect. His atf 
Mention also ought to be particularly directed, by his instructer, to the 
illustration of each particular principle, from which general rules are 
deduced : &>r this purpose, recitations by classes ought to be instituted 
in every school ^ere arithmetic is taught. 

' The supplements to the rules, and the geometrical demonstrations 
of the extraction of the square and cube roots, are the only traits of thf 
«ML work preserved in the new. 

PANIEL ADAMS, 
Uofii r^num, (N, H.) Bept. 29, im. 
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SIMPLE NUMBERS. p^ 

Numeration and N^ ion, ....••. 7 

Addition, 12 

Subtraction .• 19. 

Multiplication, 26 

Division, > . 37 

Fractions arise from Division, 42 

Miscellaneous Questions, involving the Principles of tbe preceding Rules, 62 
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Different Denominations, 56 

Federal Money, ^ . ffl 

, to find the Value of Articles sold by the 100, or 1000, . . 64 

, Bills of Goods sold, 68 

Reduction, • 69 

Tables of Money, Weight, Measure, &c. ...... 69—82 

Addition of Ck)mpound Numbers, 85 

Subtraction, 89 

Multiplication and Division, 93 

FRACTIONS. 

Common, or Vulgar. Their Notation, ..«.., 101 

Proper,.Improper, &c • 102 

To change an Improper Fraction to a Whole or Mixed NombeTi . . • 103 

a Mixed Number to an Improper Fraction, 104 

To reduce a Fraction to its lowest Terms, ........... 105 

Greatest common Divisor, how found, . . 106 

To divide a Fraction by a Whole Number; two ways, 107 

To multiply a Fraction by a Whole Number J two ways, ...... 110 

a Whole Number by a Fraction, 1 12 

one Fraction by another, 113 

General Rule for the Multiplication of Fractions, . . « 114 

To divide a Whole Number by a Fraction, 116 

— one Fraction by another, 117 

General Rule for the Division of Fractions, 118 

Addition and Subtraction of Fractions, 119 

Common Denominator, how (bund, 120 

— Least Common Multiple, how found, 121 

Rule for the Addition and Subtraction of Fractions, 124 

Heduction of Fractions, 124 

Decimai.. Their Notation, 13$ 

Addition and Subtraction of Decimal Fractions, ......... 135 

Multiplication of Decimal Fractions, • 137 

Division of Decimal Fractions, «... 139 

To reduce Vul^r to Decimal Fractions, 142 

Reductionof Decimal Fractions, 145 

To reduce Shillings, &c., to the Decimal of a Pound, by In^tection, . . 146 
■■ . ■ the thres first Decimals of a Pound to Shillings, &.c.,Vf\Bti^^tiQK%>'VSV 
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7oroduce English, &c.CuiTeiici6ft to Feoer&l Moiiej, . . '^'i T . . 

Federal Itfoney to the Currencies of England, &•. J !} .j. • 

— — - one Curvency to the Far of aiiolherCurreDcy, , \ \ . / • . 

Interest. f{ •; »/ . . 

Time, Rate percent., and Amount given, to find the Principa), .... 
Time. Rato per cent., and Interest given, to find the Principal, .... 
Principal, Interest, and Time G^ven, to find the Rate per cent, .... 
Principal, Ri^ per cent, and Lilerest given, to find the Time, .... 
To find the Interest on Notes, B(»k1s, &c, when partial Payments have 

been made, 168 

Compound Interest, 169 

. by Progression, 229 

Equation of Payments, ' . 176 

Ratio, or the Relation of Pfumbers, . . 177 

' Propcwlion, or Sinde Rule of Three, . 179 

._—.-.— Same Questions, solved by Analysis, IT 65, ex. 1— -20. 

Compound Proportion, or Double Rule of Tliree, ...*..;.. Ifi7 

Fellowship, 192 

Taxes, Method of assessing, 195 

Alligation, .,.....*.,.>.....,. 197 

Du<xlecimals, 201 

' Scale fi)r laJdng Dimensions in Feet and Decimals of a Foot, 204 

Involution, 205 1 Evolution, 207 

EztracUon of the Square Root, 207 

' Application and Use of the S^are Root, see Supplement, . . . 212 

Extraction oftbe Cube Root, 215 

Appiication and Use oftbe Cube Root, see Supplement, .... 220 



Arilhmetica] Ph>gres8ion, . . . 222 
Annuities at Compound Interest, 231 
Practice, ir29, ex. 10—19. 1143. 
Insurance, IF 82. 



Geometrical Progression, . . . 225 
Permutation, . . ... . . 237 

Commission, IT 82 ; H 85,ex. 5, 6. . 
Loss and Gain, IT 82 ; IT 88, ex. 1—8. 



Puying and Selling Stocks, II 82. \ IDiscount, IT 85, ex. 6—11. 

MISCELLANEOUS EXAMPLES. 

Barter, ex. 21— 32. * | Position, ex. 89— 108. 

To find tfce Area of a Sc^are or Parallelogram, ex. 148 — 154. 

^ of a Triangle, ex. 165— 159. * 

Having the Diameter of a Circle, to find the Circumference; or, havijig mt 

Circumference, to find Uie Diameter, ex. 171—175. 
To find the Area of a Circle, ex. 176—179. 

„ of a Globe, ex. 180, 181. 

To find the Solid Contents of a Globe, ex. 18^— 184. 

. . ^ of a Cylinder, ex. 186 — 187. 

■ of a Pyramid, or Cone, ex. 188, 189. 

__ : of any Irregular Body, ex. 202, 203. 

Gsug^, ex. 190, 191. - | Mechanical Powers, ex. 192—201. 

Forms of Notes, Bonds, Receipts, and Orders, « . . . . 259 

fiookrKeeping, • * ; ^^ 



■1 d 




/ 



iO * 



/ 



V, , t 



1 



y 



./ 



/■ 



' I 
r I 



/A 



I 1 



8 



NUMERATION. 



IT 1. 



A unity uniiyy or otte, is represented by this character^ i 1. 
Two ... • . . . . .^2. 

Three^ ......... 9. 

Four 4. 

Five 5. 

Six 6. 

Seven ^ 7. 

:::::::: ^ 



Fight 

Nine 



8. 
9. 



Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second or higher 
order, consisting of tens, represented by the same 
character (1) as a unit of the first or lower order, 



Cbnt is written in the secdt^d place from the right 
nand, that is, on the left htlnd sideapf units ; and 
as, in this case, there are no unlra tb be written 



with it, we write, in the place of units, a cipher, (0^) 
which of itself signifies nothing ; thus,\ Tefi 
One ten and one unit ai^ called * . ''J^ 

tiled 



One ten and two units are ca 
One ten and three units are called 
One ten and four units are called 
One 'ten and five units are called 
One ten and six units are called 
One ten and seven units are called 
One ten and eight units are called 
Obc ten and nine units are called 
Two tens are called 
Three tens are called 
Four tens are called 
Five tens are called 
Six tens are called 
Seven tens are called , 
Eight tens are called 
Nine tens are called 



10. 
11. 
12. 



Eleven 

Twelve 

Thirteen 13. 

Fourteen 14. 

Fifteen 16. 

Sixteen .16. 

Seventeen 17. 

Eighteen 18. 

Nineteen 19. 

Twenty 20, 

Thirty 30. 

Forty 40. 

Fifty 50. 

Sixty 60. 

Seventy 70. 

' Eighty 80. 

Ninety 90, 



Ten tens are called a hundredy which forms a unit of a 
still higher order, consisting of hundreds, represented 
by the same character (1)' as a unit of each of the 
foregoing orders, but is written one place fiarther 
toward the left hand, that is, on the left hand side 
of tens ; ^\xS^ .... One hundred 100. 

One hundred, one ten, and one unit, are called 

One hundred and ek^en IIK 
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' TT ft. Th^e are three hundred sixty-five dajs in % year. 
In this niunber are contained all the orders now described, 

^iz. units, tens, and hundredsT\ Let it be recollected, imito 
occupy the first place on therright handl tensj the second 
place from tiie nght hand) kundreds^ ihemirdpl€u:e\ This 
number may now be decon^sed^ that is, separated into parts j 
exhibiting each order by itself, as follows :-^he<liighest 
order, or hundreds, are threcy represented by tms cnaracte^ 
3 ; but, that it may be made to occupy the third place, counH 
ing from the ri^t hand, it must be followed by two ciphers, 
thus, 300^three hundred.^ The next lower order, or tensy 
are six, wk tens are sixtyn represented by this character, 6 ; 
but, that It may occupy the second place, which is the place 

' of tens, it must be followed by one cipher, thus, 60, ||ixty.\ 
The lowest order, or.tmi^^, are five, represented by a single 
character, thus, 5, ifive J 

We may now combine all these parts together, first writing 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
&e three hundreds (300) on the left hand of the six tens, 
thus, 365, which' number, so written, may be read three 
hundred, six tens, and five units ; or, as is more usual, three 
hundred and sixty-five, 

IT 3. Hence it appears, that figures have a different value 
according to the placid they occupy^ counting from the right hand 
towards the lejt. 

Take for example the number 3 3 3, made by the same 
figure three times repeated. The 3 on the right hand, or in 
the first place, signifies 3 units ; the same figure, in the second 
place, signifies 3 tens^ or thirty ; its value is now increased 
ten times. Again, the same figure, in the third place, signi- 
fies neither 3 unitSy nor 3 7a», but 3 hundreds^ which is ten 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notatioo^that a removal of one place towards 
the left increases the valmof a figure ten tim£|h^ <j^ 

Ten hundred make a thousandj or a unit mihe fourth 
order. Then follow tens and hundreds of thousands, in th« 
•ame manner as tens and hundreds of units. To ^•Q(NAti:si^ 
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NUMBRATION. 



ITS. 



succeed tniUionSj bUlioiis, &c., to each of which, as to units 
and to thousands, are appropriated three places^* as exhi* 
bited in the following examples : ^ 
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3 174 5, 9 2837463 612 
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Example 2d. 3, 1 7 4, 6 9 2, 8 3 7, 4 6 3, 5 1 2, 



CO 



•s o d _^ o 
« C ►^ <y C _ 



CO 

d 
o 



o Ti 



t4H 

® O 2 



^ -- *f^ ® 



pd d -d C pd r= 



•C .2 2 .? .2 S -2 [o § .g .o 
S,a3o 5>a3.2 S^fep SLoJiS 

^p.p3 &.a.3 f^^feo ^cu-g 



CO 



To facilitate the reading of large numbers, it is frequently 
practised to point them off into periods of three figures each^ 
as in the 2d example. The names and the order of the pe- 
riods being known, this division enables ub to read num- 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty- 
thre6) Thousands, 512 (five hundred and twelve.) 

After the same manner are read th£ numbers contained in 
the foUowimik J 



imjh 

W 

.CCoTTlir 



* This is accWSin^ to the French method of countinfi^. The Englishf after 
hundreds of millions, mstead of proceeding^ to billions, recKpn lliousands, tens and 
hundreds of tliousands of millions; a]>propriating six places, instead of three, to 
millioas, biUipss, ^c. 
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NITMERATION TABLE. 

^ Those words at the head of the 

g table are applicable to any sum or 

g g . number, and must be committed per* 

j2 ^ J§ 'g fectly to memory, so a^ to be readily 

"^ S H g applied on any occasion. 
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SCEhSBHEhKEh& Of these characters, 1, 2, 3, 4, 6, 

.... 7 6, 7, 8, 9, 0, the nine first are some- 

«c ..86 times called significant figures, or 

^ . 4 3 2 digits, in distinction from the last^ 

.7064 which, of itself, is of no value, yet, 

8 6 2 placed at the right hand of another 

9,0 3 7 1 figure, it increases the value of 

6 8 6 0- that figure in the same tenfold pro- 

10302070 portion as if it had been followed by 

806 106409 any one of the significant figures. 

Note, (should the pupil find any difficulty in reading the 
following numbers, let him first transcribe them, and point 
them off into periods. 

6768 62831209 286297314013 

34120 176264013 6203845761204 

701602 3466720834 13478120673019 

6639285 25037026531 341246801734526 

\ .^ ^The expre^ing (d numbers, (as now shown,) ^ figures, 
\ i^talled Notation^ (The reading'of any number set down in 

figures, is called ^ttm€r/ilion\'^ 

After being able to read' correctly all the numbers in tlie 
foregoing table, the pupil may proceed to express the fol'- 
lowing numbers by figures : 

1. Seventy-six. ♦ , 

2. Eight hundred and seven. 

3. Twelve hundred, (that is, one thousand and two hun* 
dred.) 
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4. Eighteen hundred* 

5. Twenty-seven hundred and nineteen; 

6. Forty-nine hundred and sixty. 

7. Ninety-two thousand and forty-five; 

8. One hundred thousand. 

9. Two millions, eighty thousands, and seven hundreds. 
10; One hundred millions, one hundred thousand^ one 

hundred and one. 

11. Fifty-two millions, six thousand, and twenty. 

12. Six billions, seten millions, eight thousand, and nine 
hundred. 

13. Ninety-four billioiis, eighteen thousand^ one hundred 
and seventeen* 

14. One hundred thirty-tWo billions^ two hundred millions^ 
and nine. 

15. Five trillions, sixty billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seven 
iuillions. 
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ADDITZOir 

OF SIMPLE NUMBERS. 

IT 4. 1. Jam^s had 5 peaches, his mother gave him 3 
jpeaches more ; how many peaches had he then I 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it ? 

4. Fratrtc gave 15 walnuts to one boy, 8 to another, and 
Lad 7 left ; how many walnuts.had he *t first ? 

5. A man bought a chaise £r 54 dollars ; he expended 8 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
how many dollars did he get for the chaise ? 

6. A man bought 3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he ^ve 
10 dollars; How many dollars did be give for all the cows? 

7. Samuel bought an orange for 8 cents, a book for 17 
<:cntd, a knife for 20 cent^, and some walnuts fot 4 cents; 
hoxv many cents did he spend ? 
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8. A man had 3 calves worth 9 doDan eaeh, 4 calves 
worth 3 dollars each, and 7 calves wordi 6 dollars each 
how many calves had he ? 

9. A man sold a cow for 16 dollars, Some com for 20 dol- 
lars, wheat for 25 dollars, and hutter for 5 dollars ; how 
many dollars Jjlust he receive ? 

'^ \2?^^ putting together two or more numhers, (as in the 
fo^%oing examples, )/so as to make one loWe number ^ is 
called Addili(m,&nd tEe whole number is called the stem, or 
anuntntX 

10. One man owes me 5 dollars, another owes me 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; what is the amount due to me? 

11. What is the amount of 4, 3, 7, 2, 8, and 9 dollars ? 
12« In a certain school 9 study grammar, 15 study arith- 
metic, 20 attend to writing, and 12 study geography; what 

is the whole number of scholars P 

* ' * 

Signs. ^ A cross, 4-9 one lioe horizontal and the other per- 
'pendicula»is the sign of addition^ flt shows that numbers, 
with this d%n between them, are 10 be added togetherv) It 
is sometimes read |)2t» , which is a Latin word sign%ing 
4nare. 

tTwo parallel, horizontal lines, =, are the sign of equality*^ 
It^tgnifies that the number before it is equal to the number 
after it. Thus, 5 -|- 3 =: 8 is read 5 and 3 are 8; or, 5 plus 
(that is, more) 3 is equal to 8. 

In ^iis manner let ike pupil be instructed to commit the 
fidlowlhg 

ADDITION TABIiB. 



3H 


1-0= 2 


3-f-0= 3 


4H 


(-0= 4 


2- 


-1= 3 


3H 


rl= 4 


4- 


-1= 5 


2- 


-2= 4 


3- 


-2= 5 


4- 


-2= 6 


2- 


-3= 5 


3- 


-3= 6 


4- 


-3= 7 


2- 


-4= 6 


3- 


.4= 7 


4-- 


-4= 8 


2- 


-5= 7 


3- 


-5= 8 


4- 


-5= 9 


2- 


-6= 8 


3- 


-6= 9 


4- 


-6 = 10 


2- 


-7= 9 


3- 


-7=10 


4- 


-7=11 


2- 


-8=10 


3 + 8 = 11 


4* 


- 8 = 12 


2- 


-9 = 11 


3-f 9=al2 


4- 


-9 2= 13 




£ 


■ 

1 









«H 


h-0=: 6 


5- 


-1= 6 


6- 


-2= 7 


5. 


-3= 8 


6- 


-4= 9 


5- 


-5 = 10 


5- 


-6 = 11 


6- 


-7 = 12 


5- 


-8 = 13 


5^ 


l-9r::\%. 



14 



ADDITION OF SIMPLE mTHBIStS. 



IT 4, 6. 



- 


ADDmON TABLE— CONTINUED. 


GH 


[-0= 6 


7H 


[-0= 7 


8- 


hO= 8 


9- 


6- 


-1= 7 


7- 


-1= 8 


8- 


-1= 9 


9- 


6- 


-2= 8 


7- 


-2= 9 


8- 


h2 — 10 


9-- 


6- 


-3= 9 


7- 


-3= 10 


8- 


-3 = 11 


9- 


6- 


-4=10 


7- 


-4=11 


8- 


-4 = 12 


9- 


6- 


-6 = 11 


7- 


-6=12 


8- 


-6=13 


9- 


6- 


-6 = 12 


7- 


-6 = 13 


8- 


-6 = 14 


B- 


6- 


-7 = 13 


7- 


-7=14 


8- 


-7 = 15J 


9- 


6- 


hS— 14 


7- 


(-8—15 


8- 


-8 = 1^ 


9- 


6- 


-9=16 


7- 


-9=16 


8- 


-9 = 17 


9- 





1 

2 
3 

4 
5 
6 

7 
8 
9 



9 

10 
11 
13 
13 

16 
17 
18 



f 



5 
8 
4 
6 
2 
7 
3 
9 
1 
1 
8 
6 



9 = how many ? 
7 =z how many ? 

3 -f- 2 = how many ? 

4 -|- 5 = how many ? 

-|- 4 -|- 6 = how many ? 

1 -|- -f- 8 = how many ? 
--0-|-9-|^^ = how many ? 



2 
3 
2 

9 + + 24-4 
2-f-5 + + 8 



6 + 4^+ 5 = how many ? 
5 + 7 + 8 =: how many ? 
3 + 4 + 5 + 6z= how many ? 

5 = how many ? 

3 = how many ? 



I 



IT 5. When the numhers to be added are smaUy the addi- 
tion is readily performed in the mind; but it will fre^ently 
be more convenient, and even necessary, to write the num- 
bers down before adding them. 

3. Harry had 43 cents, his father gave him 25 cents 
more ;' how many^cents had he then ? 

One of ll:ese numbers contains 4 tens and 3 units. The 
other number contains 2 tens and 5 units. To unite these 
two numbers together into one, write theoi down one 
under the other, placing the unUa of one number directly 
under units of the other, and the tens of one number direttly 
binder tens of tlie other, thus f ' 

43 cents. Having wntten the numbers in this man- 
J^'^ cen/s. ner^ dr&w a line underneath. 



IT 6. ADBITION or SIMPLE NUMBEES* 15 

43 cents. ^^ ^^^ be^ at the right hand, and add 

26 cents. ^^ ^ ^^^*® ®^ ^^ lower number to the 3 

_ * units of the upper number, making 8 units, 

8 which we set down in imit's place. 

We then proceed to the next column, and 

43 cents, add the 2 tens of the lower number to the 

25 cents. 4 tens of the upper number, making 6 tens, 

- TT or 60, which we set down in ten's place, 

Ans. 68 cents. ^^ ^he work is done. 

It now appears that Harry's whole number of cents is 6 
tens and 8 units, or 68 cents ^ that is, 43 -f- 25 = 68. 

14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 dollars ; what was the whole 
f^ount? 

Write the numbers as before directed, with units under 
units, tena under tens, &c. 

OPERATION. 

Chaise^ 210 dollars. Add as before. The units will 

HorsCy 70 dollars^ b^ 9, the tens 8, and the hundreds 
Saddle^ 9 dollars, 2 ; that is, 210 + 70 + 9 = 289. 

Answer J 289 dollars. 

After the same manner are performed the following ex- 
amples : 

15. A man had 15 sheep in one pasture, 20 in another 
pasture, and 143 in another ; how many sheep had he in 
the three pastures ? 15 + 20 -f- 143 =: how many ? 

16. A man has three farms^ one containing 500 ^res, 
another 213 acres, and another 76 acres ; how many Ipres 
in the three farms ? 500 + 213 + 76 z= how maftjl^^ 

17. Bought a farm for 2316 dollars, and ^i^^^dMs'sold 
it so as to gain 550 dollars ; what did I seO^ the farm fox ? 
2316 + 550 = how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
single figure. But it will frcquf*ntly happen that the amount 
of a single column will exceed 9, requiring hoo or more figures 
to express it. 

18. There are three bags of money. 3!be first contains 
876 dollars, the second, 653 dollars, the Smd, 524 dollars \ 
what is the amount contained in all th^ H^^v ^ 



I 



16 AODITIOI^ or fUCPIA VVUSKBM, 7 5. 

OPEaATlow V - Writing down the numbws «3 

Fmt bag, 876 ^|,^^j^j directed, we begin with the 

^^oag, 653 ^^j^^ ^^^^ ^^ ^^^^ column, and 

Ifnrd bag, ^ g^^ ^^ amount to be 13, that is, 

Amouttt 2053 ^ ^^^^^ ^^<^ ^ ^^^' Setting down 

the 3 units, or right hand figure, 
in unit's place, directly under the column, we reserve the 
1 ten, or left hand figure, to be added with the other 
tens, iq the next column, saying, 1, which we reserved, to ti 
makes 3, and 5 are 8, and 7 are 15, which is 5 units of its 
own order, and 1 unit of the next higher order, that is, 5 tens 
and 1 ktmdred. Setting down the 5 tens, or right hand figure, 
directly under the column of tens, we reserve t^eUft hand 
figure, or 1 hundred, to be added in the column of hun- 
dreds, saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money contained in the three bags to be -2059 
dollars, — the answer. 

Proof.! We may reverse the order, and, begiqning at the 
top, add the-^figures downward. If the two results are alike, 
the work is supposed to be right. 

From the examples and illustrations now given, we de- 
rive the following 

j^lj^e numbers to be added, one under Another, 
under units, tens under tens, &c., and draw a 




the right hand or unit column, and add to- 
figures contained in that column : if the 
amouj^ JJfocfi not exceed 9, write it under the column ;. but 
if the amount exceed 9, 50 that it shall require two or more 
figures Lo express it, write down the unit figure only under 
the column j the figure or figures to the left hand of units, 
being tens, are so many units of the next higher order, 
w^hich, being rei^erved, must be earned forwajd, and added 
to the first figure in the next column. '^ * 

III. Add each succeeding column in' the same manner, and 
set down the whole amount at the last column. 
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OF SIMPLE NUMfiERS. 

EXAMPLES FOR PRACTICE. N 

19. A man bought four loads of hay ; one load weigu^^ 
1817 pounds, another weighed 1950 pounds, another 2156 
pounds, and another 2210 pounds; what was the amount 

' of hay purchased t ^ Pj t^ 

20. A person owes A^O dt^^ars, B 2160 dollars, C 786 
doHaxs, D^|2 dollars ; what is the amount of his debts ? 

• 21. A4l%er raised in one year 1200 bushels of wheat, 
850 bushels of Indian com, 1000 bushels of oats, 1086 tfiish- 
els of barley, and 74 bushels of pease ; what was the whole 
amount ? ^ Am. 4210. 

22. St. Paul's Cathedral, in London, cost 800,000 pounds 
sterling ; the Royal Exchange 80,000 pounds ; the Mansion.* 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds ; 
T^tminster Bridge 389,000 pounds, and the Monument 
l^^O pounds ; what is the amount of these sums ? 

/>W>t^ - ^^^ ^^Uk^' 1,474,840 pounds. 

23. At the ceniuSfin 5o20ftn^^iBiber of inhabitants in 

♦ the New England States was as wllows : — ^Maine, 298,335 ; 

>New Hampshire, 244,161 ; Vermont, 235,764 ; Massachn- 

* setts, 253,287 ;Tlhode Island, 83,059 ; Connecticut, 275,248 ; 

what was the whole number of inhabitants, at that time, in 
those States ? Axis, 1,389,854. 

24. From the creation to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more; to the building of Solomon's Temple, 180 years ; to 
the building of Rome, 251 years ; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
36A years ; to the death of Julius Caesar, 102 yeaj:* ; to the 
Cimstian era, 44 years ; required the tip^^frtSm tUeHCTrea- 

' tion tft the Christian era. -^j^JT^ ^''^Jjli^ -i^ 

25. ^ '^""^^ 

2863705421061 43 6.7 5a302 

3107429315638 1752349 7 1 

6253034792 6 8 1^ 7 6 3 (H which 
247 135. %6 5 2 17 4 6 3^^ 
8673 ^2^^^^^^^^l4^^ 
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6364207681023 9023 7*5 4682135 
2812 3 4 6672948 /p 283 4J(,e 7 3 2 6 7 8 
6057042087094 9 3 6 3 4 2 16 7 3 2 1 



3162835906718 O^ 2 3 6 5 4 7 8 2 4 3 6 9 
7604286537892 •?*? '^805060708 0*9 



y^:-^^? 



^7 



29. What is the amount of 46723, 6742, and 986 dollars ? 

.30. A man hscs three orchards; in the first there* are 140 
trees that bear apples, and 64 trees that bear peaches ; in 
tSe second, 234 trees bear apples, and 73 bear cherries ; in 
the third, 47 trees bear plums, 36 bear pears, and 25 befr 
cherries ; how many trees in all the orchards ? , 



be^i 

f 



4K^-.. ^ - — ^^f^ 

SUVPZiZSMEHT t^ 

TO NUMERATION AND ADDITION. 4 

1. (What is a single or individual tl»ng/;aU«d^ 2. Wha^ 
is notation^ 3.^hat are the methods oiT notation now in 
use ?''' 4. How many are the Arabic characters or figures ? 
5. y«^at is numeration? 6. What is a fundamental law in 
notation ? 7. What is addition ? 8. What is the rule 
for addition ? 9. What is the result, or number sought, 
called? 10. "VOiat is the sign of addition? 11. ■ p ot 
lity ? I2?piow is iiyJj|ition proved ? 

if the azntashington was Jborn in the year of our Lord 1732; 
figures Lj67 years old when he died ; in^ what year of our 
the colgind he die ? 

bein g iThe invasion ^f Chl^ece by Xerxes took plade 481 years 
^^^^^'■^J^^pjSt'^ptow ago IS that this current year 1827? 

^f(^^' rp^jg|.e arc tw numbers, the less number is 8671, the 
^•ff Tencebet^^®£ the numbers is 697 4 what is the greate 

nomber ? - 
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4. A man borrowe^^siim of money, and paid 1w ^ 
684 dollars ; the sum leftlmpaid was 876 dollars ; what V, 
the sum borrowed ? ^ 



e first 31T, the second 812^ 
much ajs the other three ; 



5. There are fc^vftn 
the tl^ 1350, an^i^^ 
what k the sum of then^ 

6. A gentleman leftl||k^augl|er 16 thousand, 16 hun-' 
dred and 16 dollars; E^HniMlon 1800 more than his: 
daughter ; what was A^^irajwtion, and what was the 
amount of the whole esmwr^^^ ( Son's portion, 19,416. 

« ^ Whole estate, 37,032. 

7. A man^jas|his deuft, left his estate to his four children,^ 
who, ailer mfing debts to the amount of 1476 dollars,, 
received 476o dollars each; how' much was the whole 
estate ? Am. 20548. 

8. A man bought four hogs, each weighing 375 pounds ; 
how much did they all'^ weigh ? Ans. 1500. 

9. The fore quarters of an ox weigh one hundred and 
eight pounds :each, the hind quarters weigh one hundred 
and tw^nty-foih: pounds each, the hide iteventy-six pounds^ 
and the tallow sixty pounds ; wlf at is ti^o^hole weight of 
the ox? k^ ilns. 600, 

10. A man, being ask^liis age, saiofhe wa9 thirty-four 
years old when his eldest son Was bom, who was then fiif- 
teen years of age ; what \^s the age of the father ? 

11. A man sold two cows for six|^n dollars each, twen- 
ty bushels of com for twelve dollars, and one hundred 
poundspf tallow for eight dollars ; what was his due ? 

3 / ^ 

f ' " ■ '■ " f ■ " ■ ' - '■ -» 
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OF SHrfPLE NUMBERS. 



1. Charles, having 18 cents, bouf!:ht a booL. for which 
gave 6 cents; how many -cents had he left? 

2. John had 12 apples; he^ave 5 of them to hid brother; 
how many had he left ? "X 

3. Peter played at marbles ; he had 23 when he began, 
but when he had don« h« had only 12 \ hovr m^ss:^ ^^&»> 
lo«% ? 

1 J 




SCBTBACTtON OF BIUPLB KUUBEBS. IT 6. 

4. A man bought a cow for 17 dollars, and sold h^r s^ain 
for 22 dollars ; how many, doUa^^d he gun f 

5. Charles b 9 years M, qihI Andrew b 13 ; what is the 
difference in their age^ f ,^¥f^f^ "* 

6. A man borrowed hoJ^^S^A pud all but IS; how 
many dollars did he P^^JTiUjvy^ tnlie 18 iVom 50, and 
how many would there 4M||@|^M 

7. John bought ft boi'JP^ ^H' r 33 cents ; he gare 6 
cents for the book ; ivlia^B^^nj^t cost him ? 

8. Peter bought a wii^i^PSjPW'nts, and sold it for 45 
cents; how many cents <lid7i<^Ki by the bargun ? 

9. Peter sold a wagijon for ■Eepnta, which was 9 cents 
more than he gave for it ; howw|ti\ cents #4 ^^ &-^^ ^"^ 
the waggon ? ^, \ 

10. A boy, beine asked how old be was, said that he was 
25 years younger than his father, whose age was 33 years ; 
how old was the boy ? 

/ Thc^aking of a less number from a greater (as in the 
foregoing examples) is called SubtTaction.\. / ^ he greater 
number is called th^ninuend^ the less nunlDcr th^^u6tra- 
hendf and what is left after subtiaction is called thefSt^er- 
cnce, or TEmainder.i ,- *- 

11. If the minuend be 8, and file subtrahend 3, what is 
the diflereuce or remainder ? Ans. 5, 

12. If the subtrahead be 4, and the minuend 16, what is 
the remainder ? 

13. Samuel bought a book for 20 cents; hepaiddownl2 
cents ; how many cents more must he pay .' 



Sign. 



■ VA. short horizontal iine^J— , is the sign cf suh^c- 



tion. It is usually read minus, which is a Latm^oql Gifl 

fying less. It shows that the number afier it is to bft t^ 

from the number before it. Thus, 8 — 3 ^ 5, is red^ 8 n 

nus or less 3 is equal to 5; or, 3 from 8 leaves 5^ llie 

latter expression is to be used by the pupil in committiDg 

the following ^ 
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2 
3 

4 
5 
6 
7 
8 
9 
10 



2 
2 
2 
2 
2 
2 
2 
2 
2 




1 
2 
3 

4 
5 
6 
7 

8 



3- 
4- 
5- 

7 

8 

9 

12 

13 



3 
3 
3 




1 
2 




7 = 
7=1 
7 = 2 
7 = 3 



8 = 

8=1 
8 = 2 



9 = 
9 = 1 



3 
5 
4 
3 
4 



I how many ? 
: how inany ? 
: how many ? 
: how many ? 
: how many ? 



18 
28 
22 
33 
41 



• 7 = how many ? 
■ 7 = how many ? 

13 = how many ? 

• 6 = how many ? 

• 15 = how many ? 



IT 7. When the ntmibers are smally as in the foregoing^ 
examples, the taking of a less number from a greater is rea- 
dily done in the mind; but when the numbers are largcj 
the operation is most easily- performed part at a time, and 
therefore it is necessary to write the numbers down before 
performing the operation. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ; hoW many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten to 
be taken from 3 tens, and 1 hundred to be 'taken from 2 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
place units under units, tens under teiis^ .&c.:thus : 

We now f^gin with the 



OPERATION. 
JFVom 237 theminuendy 
Take 114 the subtraheady 

123 the remainder. 



units, saying, 4 (units) from 
7, (units, ) and there remain 3, 
(units,) which we s^ down 
directly under the column in. 
' unit's place. Then, proceed- 

ing to the next column, we say^ 1 (ten) from 3, (tens^) and 
there remain 2, (tens,) which we set dovm m t«iC% "^^ 



22 aUBTR ACTION OF SIMPLE NUMBERS. IT 7. 

Proceeding to the next column, we say, 1 (hundred) from 2^ 
(hundreds,) and there remains 1, (hundred,) which we set 
doAvn in kmdred^s place, and the work is done. It now ap- . 
pears, that the numher of sheep left was 123 ; that is^^ 
237—114 = 123. 

After the same manner are performed the following ex- 
amples : 

15. There are two farms; one is valued at 3750, and the 
other at 1500 dollars ; what is the difference in the value 
of the two farms ? 

16. A man's property is worth 8560 dollars, but he has 
debts to the amount of 3500 dollars ; what will remain after 
paying his debts ? 

17. James, having 15 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had he left ? 

OPERATION. 

15 cents. A difficulty presents itself here ; for we 

7 cents, cannot take 7 from 5: but we can take 7 

— from 15, and there will remain 8. 

8 cents left. 

18. A man bought a horse for 85 dollars, and a cow for 
27 dollars; what did the horse cost him more than the 
cow? 

OPERATION. The same difficulty meets us here as in 

Horsey 85 the last example ; we cannot take 7 from 
CoWy 27 5 ; but in the last example the larger num- 

— ber consisted of 1 ten and 5 units, which 
Difference^ 58 together make 15; we therefore took 7 
from 15. Here we have 8 tens and 6 units. We can now, 
in the mind, suppo^ 1 ten taken from the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined to 
the 6 units, making 15. We can now take 7 from 15, as be- 
fore, and there will remain 8, which we set down. The 
taking of 1 ten out of 8 tens, and joining it with the 5 units, 
is called horro^ng ten. Proceeding to the next higher or- 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
from 7, (ten?,) there will remain 5, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
the upper figure 1 Zes», calling it 7, we may make tfie hwer 
figare one viore, calling it 3, and the result will be the same ; 
for ^ from 8 leaves 5, the same as^ ItomT. 
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V 

19. A man borrowed 713 dollars, and paid 471 doUata; 
how many dollars did he then owe? 713 — 471=: how 
many ? ' Ans. 242 dollars. 

20. 1612 — 466 = how many ? Ans. 1147. 

21. 43751— 6782 = how many? . Ana. 36969. 

IT 8. The piipil will readily perceive^ that subtraction is 
the reverse of addition. 

22. A man bought 40 sheep, and sold 18 of Ihem; how 
many had he left ? 40 — 18 = how many ? Ans. 22 sheep. 

23. A man sold 18 sheep, and had 22 left; how many had 
he at first ? 18 -|- 22 = how many ? Jbis. 40. 

24. A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the difference of the costs ? 

75 — 16 = how many ? Reversed, 59 -f- 16 = how many? 

26. 114 — 1 03 zz: how many ? Reversed, 1 1 + 103 = how 
many ? 

26. 143 -^ 76 :;??; how many ? Reversed, 67 + 76 z= how 
inany? 

Hence, subtraction may be proved by addUioUy as in the 
foregoing examples, and addition by subtraction. 

To prove subtraction^ we may add the remainder to the 
subtrahend^ and, if the work is^ght, the amount will be equal 
to the mnuend. g <^ 

To prove adStion^^e may subtract^ successively, from 
the amount, the several numbers which were added to pro- 
dace it, and, if the work is right, there will be no re- 
mainder. Thus 7 + 8 + 6 = 21; jwoo/, 21 —6 = 15, and 
15 — 8 = 7, and7 — 7 = 0. 

From the remarks and illustrations now given, we deduce 
the following 

l/Write down the numbers, the less under the greater, 
placing units under units, tens \mder tens, &c. and draw a 
line under them. 

II. Beginning with units, take successively each figure in 
the Zofccr number from the figure over it, and write the re- 
mainder directly below. 1 

III. /wfhen the figure^n the lower number exceeds thft 
figure oVer it, suppose 10 to be added to the upper i^goct^-:^ 
but in Ms ease we must add 1 to the louser ^^te m NJaft' , 
next column, before subtracting. This ia c^Wed bortowwg V^* 
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BXAMPJLBS FOR PRACTICE. 

27* If a farm and the buildings on it be valued at 10000^ 
•ax^ the buildings alone be valued at 4567 dollars, what is 
the value of the land ? 

28. The population of New England, at the census in 
1800, was 1,232,454 ; in 1820 it wad 1,659,854 ; what was 
the increase in 20 years ? 

29. What is the difference between 7,648,203 and 
928,671 ? 

30. How much ihust you add to 358,642 to make 
1,487,945? 

. 31. A man bought an estate for 13,682 dollars, and sold it 
again for 15,293 dollars; did he gain or lose byit.^ and how 
much ? 

32. From 364,710,825,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 9^19,654,827,352. 



TO SUBTRACTION. 

qxiESTiONS. y 

1. "What is subtraction? 2. What is the greater number 

called ? 3. the leas number ? 4. What is the result 

or annwer called ? 6* What is the sign of subtraction ? 
6. What is the nde7 7. What is understood by borrowing 
ten 1 8. Of what is subtraction %e reverse ? 9. How is 
subtraction proved ? 10. How is addition proved by sub^ 
traction K * 

EXERCISES. \ 

. 1. How long from the disc<Jrery of AmerTca^ by Colunni^ 
bus, in 1492, to the commencement of the Revolutionary 
war in 1775, -v/hich gained our Independence ? 

2. Supposing a man to have been bom in the year 1773, 
how old was he in 1827 ? 1 

3. Supposing a man to have beexfto years old in th^ year 
1826, in what year was he bom? 

4. There are two numbers, whose difference is S764 ; th^ 
filter number is 156(87 ^ I demand the lest ? 
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5. What number ia that which, Jtaken from 37d4, lemTet 
866? 

6. What number is that to which if you add 789, it will 
become 6350 ? . 

7. In New York, by the census of 1820, there were 
123,706 inhabitants; in Boston, 43,940; how many more 
inhabitants were then in New York than in Boston? 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred doliars^to each of his two 
daughters, and the remainder to his son ; what was his son's 
share? 

9. From seventeen million take fifty-six thousand, and 
what will remain ? 

10. What number, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars;' and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one do(l- 
lar bills; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel the debt ? 

Ans. 2 ten doll, bills and 8 One dolL 

13. The greater of two numbers is 24, and the less is 16 ; 
what is their difference ? 

14. The grestter of two numbers is 24, and their differ- 
ence 8 ; what is the less number ? 

15. The sum of two numbers is 40, the leg^ is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the^wind ; the 
top part, which fell, was 49 feet long ; how high wm the 

^*^ stump which was left ? ' f^ 

17. Our pious ancestors landed at Plymouth, Massachu-. 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market ; he soH his 
pork for 45 dollars, his cheese for 38 dollars, and h's butter 
for 29 dollars; he received, in pay, salt to the value of 17 
dollars, 10 dollars worth of sugar, 6 dollars worth of mo- 
lasses, and the rest in money ; how much money did he 
receive ? Am- 80 4ollars. 

19. A boy bought a sled for 28 cents, and gave 14 ce^t& 

C 
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to hare it repaired ; he 8old it for 40 c^pts ; did he gain or 
lose hy the hargain ? and how much ? ' 

20. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start from 
the same place at the same time^ how far will they be apart 

at the close of the first day ? of the second ? of 

the third ? of the fourth ?. 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follows on at the rate of 
70 miles a day ; how far are they apart Tuesday night ? 

Ans, 10 miles. 

•> I, 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars^ at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Ans. 82 dollars. 

23. A man has property to the amount of 34764 dollars^ 
but there are demands against him to the amount of 14297 
dollars ; how many dollars will be left after the payment of 
his debts ? 

• • » • ■ ■ ■ ^ 

24. Four men bought a lot of land for 482 dollars ; the 
first man paid 274 dollars, the second man 194 dollars less 
tiian the first, and the third man 20 dollars less than the 
second ; how much did the second, the third, and the fourth 
man pay ? ' C The second paid 80. 

Ans, < The third paid 60. 
; I The fourth paid 68. 

25. A man, having 10,000 dollars,«gave away 9 dollars ; 
how many had he left ? Ans, 9991. 




IKEUIiTZPIiZCATZON 

OF SIMPLE NUMBERS* 



IT 9. 1. If one orange costs S cents, how many cents 

must I give for 2 oranges ? h&w many cents for 3 

oranges ? for 4 oranges ? 

2. One bushel of apples costs 20 cents ; how many cents 
/aas^ I give for 2 bushels ? — for 3 bushels ? 



VJVV 



^ 
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27 



3. One gallon contains 4 quarts ; how many quarts in 2 
gallons ? in 3 gallons ? in 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dollars 
for his share ; how many dollars did the horse cost them ? 

5. A man has 4 farms worth 324 dollars each ; how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; how many 
/cents in 5 dollars ? 

7. How muc& will 4 pair of shoes cost at 2 dollars a pair ^ 

8. How much will two pounds of tea cost at 43 cents a 

pound ? ^^^^ ^.^ 

9. There *&^^^ours in one day ; hg'vv^ many hours in 2 

days ? m 3 days ? ' . . in 4 days ? in 7 

days ? 




10. Six "boys met a beggar, and gave him 15 cejits each ; 
how many cents did the beggar receive ? / ^ ^^^^jll^ 

When questions occur, (as in the abovenajflflpiesjywhere 
the same number is to be added to, itself several times, the 
operation maybeji^uoh faoilitatfid-by ^.rsii&jJi^i^Aii^ir^vltV' 
j>2iea/tQnj-4ir~vyh iph the number to be rep <*a^tp.d \^ ovM^A th^ 
n iMZ/y/icg y (fy aiiS tfie number which shows h ow mag y ^imeg 
le mulfiplicand is to be reggated is ^called ili^imttiplierf^ 
, The multiplicand s n<^ OT^tT lSfeF^^^ ipnli^TM^fVKfrfTVfj/ 

jjfnrppallfid theJ?yMr/?j/]TrnaT&ft^l ^pnd t h c aT>swp» m nnllf*d - 

iTTThCTe is an orchard in whii^^ there are 5 rows of trees, 
and 27 trees in each row ; how many trees in the x^rchard ? 

In this e:icample, it i» 




In the fiitt roWj 27 trees, 
second .... 27 ...../> 

third .... 27 ....... 

fofwrth .... 27 ...,.- 

fifth .... 27. ....... 



evident that tne whole 
number of trees^^ \f ill * be 
equal to tlie anflfeint of 
fice 27's added tp^^her. 

In ^adding, /i^^e find 
that 7 taken ^c times 
amounts to«3l>.?*We write 
dow^n the^five units, and 



tn the whole orchard. 135 k^es. 

. f • ,J" ♦ / 
ceserve the 3 tens; the amount of 2 taken five times is 10, 
aitd the 3, which 'we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees Vd5. ^ 

If we have learned that 7 taken 5 timea ^tcw^m'Ol^\»'^^^ 
and that 2 taken 5 times amounts to 10, Vl va ^\^\u m«^ \i«i.^<^ 
%rrite the number 27 but once^ and then, ^eVCiw?, >V^^ '®^'*^'^ 



r 
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plier under it, we may say, 6 times 7 are 85, writing dawn 

the 5, and reserving the 3 (tens) as in addition. Again, 5 

times 2 (tens) are 

Mtdtiplicandy 27 trees in each row. 10, (tens,) and 3, 

MuUipUeTy 5 rows. (tens,) which we 

-^ - - • reserved, make 13, 

Product, 137 trees, Ans. ^^^g^j as hefore. 

IT 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row ; how many spots on the board ? 

* * ^ 4 A slight inspection of the figure will 
P^isr m show, that the number of spots may be 

* # # # found either by taking 4 three times, (3 

* * * * times 4 are 12,) or by taking 3 four timeSy 
c^^^L- ' (4 times 3 are 12 ;) for we may say there 

are 3rows of 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use either of the given numbers for a multi- 
plier, as best suits our convenience. We generally write 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &c. Thus, 

Multiplicand, 4 spots. Note. 4 and 3 are the factors, 

.Multyriier,^ 3 rows. which produce the product 12. 

Product, 12 Ans. 

Kence^-iMdtiplication is a short why of jmrforming many 
additions ; in other words^/if is the methodtf tepeating any 
number any given number cf times. 

^ Sign. fTwo short lines, crossing each other in the form 

of ^he lettSr X, are the sign of multiplicatiool Thus, 3X4 

= I2j(signifies that 3 times 4 are equal to 12, or 4 times 3 

y are 12^^ ^ y 

Note. Before any progress can be made in this rule, the 
following table must be committed perfectly to memory. 



vt 
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MULTIPLICATION TABLE. 



2 times are 




30 
S6 



7 
7 
7 
7 

7 
7 



X 7 
X 8 
X 9 

xic 

Xll 

X 12 



49 
66 
63- 
70 
77 
84 



— 4i: 



SXl2z=z 



4X0=: 

4X 1- 

4X 2z= 

4X 3zz: 

4X 4zLT 

4 X »^:== 

, 4X ti:-:^ 

4X 7-- 

4 .-: s .- 



9 6 X Oiz: 
12 6 X Iri: C 

15 6 X 2 — 12J 
18 6 X 3z±18 
21j6X 4 
24!6X 5 
27l5X 6 
iiOJex 7 
•^•^6X ? 
36 6 X i> 

O^X 10 
46X]i 
gCxjLV 

12 7 X 

16 7 X 1 
,fO 7 X iJ 

2-'^|7.X S 

•^8 7X 4 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



X 
X 1 
X 2 






s — 



X 4 

X 5 

X G 

X 7 

X s 

X 
XiO 
XH 
X 12 





8 

16 

24 j 
40 i 



lOX 4 = 


40 


10 X 5 = 


60 


lOX 6~ 


60 


lOX 7 = 


70 


10 X 8 = 


SO 


10 X 9_ 


00 


lOX 10 — 


100 


10X11 


110 


10 X 12 = 


120 


11 X = 





11 X 1--. 


11 


ilX 2- 


22 



— • S» ' 1 

— ~ *•■"■ 11 

=: "/^^l 

= 88.11 

= 96 11 



X 



zn 2>i1 9 X 1 = 
X ^-^ 
X 



-iS 
54 
60 
6G 
72 



9 
9 
9 
9 
♦) 
9 
9 
9 
9 
9 
9 



4 
5 
C 
7 

9 



11 
11 
11 






7 X-. r. 








7 

14 __ 
2lil0 
28110 
35 1 10 
42ilO 



X 
X 
X 
X 
X 
X 9-zi 

X 10:^ 
X 11 = 
X 12 = 




9 

1-3 

2T|i2 

^*^;i2 

4^'>|l2 

64rji2 

6f5^ 
7^ 



X 3 

X 4 

X 6 

X 6 

X 7 

X s 

X 9 
X 10 
X 11 
X 12 



33 

44 
55 

66 

77 



99 
110 
121 
132 



X 0= 
X 1-^ 



/■\ 



M 



12 



12 



12 



SI 

9d 

oriio 

lc?8|i2 



X 3 = 

X 4^ 
X 6 = 
6.-: 

7 = 



X 
v « 



8 



X 

X 1 

X 2 

X 3 



o;i2 

10 i 12 
20J12 



X 
X 9 
X 10 

Xll 
X12 



13 

24 

Ski 

43 

6'3 

72 
<? ' 

0*> 

::i:l:>S 
= 120 

= I if 



t' 



/ 
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»X 2=:liowmany? 4 X3x 2 = 24. 

4X6 = how many ? 3x2x5 = how many ? 

8X9 = how many ? 7x1X2 = how many ? 

3 X 7 = how many? 8 X 3 X 2 = howmany? 

6X5 = how many ? 3X2X4X5 = how many ? 



13. What will 84 barrels of flour cost at 7 dollars a bar- 
rel ? Ans, 588 dollars. 

14. A merchant bought 273 hats at 8 dollars each; what 
did they cost? Ans, 2184 dollars. 

15. How many inches are there. in 253 feet, every foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the signifi- 

'253 cant figures or digits, having been commit- 

12 ted to memory from the multiplication table, 

A VLfv^ *^ ^ j^^* ^ ®^y ^ multi|ily by 12 as by a 
MS. ,5036 ^^^^Ye figure. Thus, 12 times 3 are 36, &c. 

16. V(Qiat will 476 baxrek of fish cost at 11 dollars a bar- 
rel ? Am. 5236 dollars. 

17. A piece of valuable land, containing 33 acres, was 
sold /or 246 dollars an acre ; what did the whole come to ? 

As 12 is the largest number, the product of which, with the 
nine digits, is found in the multiplication table, therefore, 
when the multiplier exceeds 12, we multiply by each figure 
in the multiplier s^pttraJtely. Thus : 

OPERATION. The multipli- 

246 dollars^ the price of I acre. er consists of 3 

33 number of acres. tens and 3 units. 

738 dollars, the price of 3 acres. F^^**' multiply- 

738 dolhrsy the price of 30 acres. "*? by the 3 



units gives us 
Aiis. 8118 dollars J the price o/33 acres. 738 dollars, the 

price of 3 acres. 
'\-e then multiply by the 3 tens, writing the first figure of 
the product (8) in ten^s place, that is, directly under the figure 
by which we midtiply. It now appears, that the product by* 
the 3 tens consists of the same figures as the product by the 

• three units ; but there is this difference — th^ figures in the 
product by the 3 tens are all removed one jklace further to- 
rrard the ieft bandy by which their value is^ increased ten^ 

j^ whieb ia us it shofuld be, beca\i&e t\irf i3l ^ ^«Rst^ 



10, 
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is evidently ten times as much as the price of 3 acres, that 
is, 7380 dollars ; and it is plain, that these two products, 
added together, give the price of 33 acres. ' 
« These exampks will, be sufficient to establish the fol- 
lowing ^ .'• 

RULE, 

nB L^^Vrite down the multiplicand, under which write the 
multiplier, placing units under units, tens under tens, &c., . 
and draw a line underneath^ 

(m Il./When the multiplier^oes not exceed 12, begin at the 
iright nand of the multiplicand, and multiply each figure con- 
tained in it by the miiltiplier, setting down, and carrying, as 
m addition.^ 

Ill/ When the multiplier exceeds 12, multiply 6y each 
figure of the multiplier separately, first by the tmi/^, then by 
the /e9», &c\ remembering always to place the first figure of 
each prod}]Rt directly under the figure by which you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 

£XABIPI.£S FOR PRACTICE. 

18. There are 320 rods in a mile ; how many rods are 
there in 57 mUes ? 1 

19. It is 436 miles from Boston t<0the city of Washing- 
ton ; how many rods is it? 

20. What will 784 chests of tea cost, at 69 dollars a 
chest ? } 

21. ff 1861 men receive 75S dollars apiece, how many 
dollars will they all receive ? ^ An$> 1403058 dollars. 

22. There are 24 hours * i a day; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate ? 
how many miles in 36 days ? how many miles in 1 ye»r, or 
365 days ? Ans, 61320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each pi^ce 
containing 28 yards, at 6 dollars a yai*d ; how raany ysrds 
were there, and what was the whole cost ? 

Am* The whole cost was 2184 AcA^ars^^ 

24. Multiply 37864 by 235. Prodwcl^ ^\^v>%^A5^« 

25. 29831... 952. ^^^-^V^ 

X. ,.. 9dd^ ,.. 8704. ^Wn^W3 



I 
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CONTRACTIONS IN tWULTIPLICATION. 

L When the multiplier^ a Comp osite number, * 

IT IXJ^PlUy number, which m^y^ff produced by the mul- 
tiplicatipn of two or more numbers, is called a composite 
number J (Thus, 15, which arises from the multiplication of 
S and o, r^X ^ = 1^0 is a composite number, and the tiutil- 
bers 5 and 3, which, multiplied together, produce it, are called 
. canqtonent partSj or factors of that number.) So, also, 24 is a 
e(9hiposite number ; its component parts «t factors may be 2 
and 12 (2 X 12 =24;) or they may be 4 and 6 (4 X fi =s 
24;) or they may be 2, 3, and4 (2 X 3 X 4 = 24,) 

1. What will 15 yards of cloth cost, at 4 dcnlars a yard ? 

15 yards are equal to 6 X 3 yards. The cost of 5 

4 yards would be 5 X 4 = 20 dollars ; and because 15 

6 yards contain 3 times 5 yards, so the^jojj; of lizards 

— will evidently be 3 times the cost of 5 yards,*tflat is, 

^2 20 dollars X 3 = 60 dollars, Ans. 60 dollars. 

/^ WheTefore^^//'/A€ multiplier be a^iomposite number ^ we may, 
'/if we please, multiply the multiplicand first by one of the com- 
poiient partSj that product by the other ^ and so on^ if the com- 
ponent parts be more than two; and, having in this way 
laaultiplied by each oi^e component parts, the last product 
%vill be Uie product required^ 

' 2.* What will 136 tons or potashes come to, at 96 dollars 
per ton ? 

8 X 12 = 96. It follows, therefore, that 8 and 12 ar^ 
component parts or factors oliD6. Hence, 

136 dollars, the price of 1 ton. 
8 one of the component parts,' or factors. 

1088 dollars, the price of 8 tons. 

12 the other component part, or factor. 



Aru!. 13056 dollars, the price of 96 tons. 

3. Supposing 3;^2 men to be employed in a certain piece 
of work, for which they are to receive 112 dollars each, 
Aofv i^iicb will they all receive ? 
^>r 7X2== 112. Arw. ^«a^ ^<^w^ 



6--^ 
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4. Multiply 367 by 48. Product^ 17616. 
6. 863 ... 66. 47768. 

0. ••...•..«.•• 1086 ••• 72. •«••••••... 7ol92. 

II. When the muUiplier U 10, 100, 1000, ^c. 

IT Id. /It will be recollected, (IT 3.) that any figure, on be- 
M'ing removed one place towards the left hand, has its value 
^ increased tenfold jt hence^ to multiply any number by 10, it' 
,is only necessary to torke a cipher on the right hand of it. 
Thus, 10 times 25 are 260 ; for the 6, which was units before, 
is now made tensy and the 2, which was tens before, is now 
made hundreds. So, also, if any figure be removed two places 
towards the left hand, its value is increased 100 times, &c. 
Hence, 
fJL fWhen the multiplier is 10 ^ 100, 1000, or 1 with any number 
^'^ojtiphers annexed, annex as many ciphers to the multipli- 
cand as there are^iphers in the multiplier, and the midtl- 
plicand, so increased, will be the product required. y Thus^ 
Multiply 46 by ' 10, the product is 460. ^ 

83... 100,-.... 8300. 

...., 96 ... 1000, 96000. 

EXAMPIiiKS FOR PRACTICE. 

1. What will 76 barrels of flour cost, at 10 dollars a barrel ? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive,? ^ 

3. What will 1000 pieces of broadcloth cost, estiookating 
each piece at 312 dollars ? ^ \ % / 

4. Multiply 5682 by 10000. ^^ J ^"^'^'y 
5 82134 ... 100000. 




/t 



. IT 13. On the principle suggestedm the last IT, it follows, 
When there are ciphers on the right hand of the mudtipli'- 
candj mtUtiplier, either or bothjfwe ma^, at first, neglect 
these ciphers, multiplying by tfee significant figures only ; 
after which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
and multiplier, counted together.% 



S4 CONTRACTIONS IN MULTIPLICATION. IT IS. 



EXAMPLES FOR PRACTICJB. 

1. If IBOO men receive 460 dollars apiece, how many 
dollars will they all receive ? 

OPERATION. ^^^ ciphers in the multiplicand 

460 ftod multiplier, counted together, 

1300 are three,- Disregarding these, we|^ 

. — write Ae significant figures of the 

138 multiplier under the significant fig- 

^6 ures of the multiplicand, and multi- 

A^^ KOQAAn ^ It P^y ; after which we annex three 

Ans* 698000 doluurs, ^.•^i' . ., • ux u j r i.v 

ciphers to the right hand of the 

product, which gives the true answer. 

2. The numher of distinct buildings in New England, 
suppropriated to the spinning, weaving,* and printing of cot-^ 
ton goods, was estimated, in 1826, at 400, running, on ao' ' 
average, 700 spindles each ; what waa the whole number of 
fipindles ? 

3. Multiply 357 by 6300. 

4. 8600.... 17.- 

6 9340.... 460. 

6 6200 .... 410. 

7.^. 373 .... 204. 



If 



OPERATION. ^ 

378 
204 

■|5J2 ^^ *^^ operation it will be seen, that multi- 

000 P^X^^g ^y ciphers produces nothing. There- 

756 ^^^\ 

77112 

III. When there are ciphers between the significant figures 
of the midtiplieTj^e may omit the ciphers, niultiplying by 
the sigmficant figitres onhjy placing the first figure of each pro^ 
duct directly under the figure by which we multiply. 'I 

f- EXAMPLES FOR PRACTICE. 

' 6. Multiply 154326 by 3007. 



€f 
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OPERATION. 

164326 
3007 



1080282 
462978 



Productj 464058282 



9, Multiply 643 by 206. 

10 1620 ..» 2103. 

11 ......36243 ... 32004. 



^*. -fai. 



JO MULTIPUCATION. 

QUESTIONS* 

1. What is multiplication ? .2. What is the number to be 



mtihiplied cMed? 3. ^ to multiply 6y called ? 4. What 

iis the result or amwer called ? 6. Taken collectitelyj what 
are the multiplicand and multiplier called? 6. W^t is the 
sign of multiplication ? 7. What does it show ? , |Hn what 
&rder must the given number be placed for mult^Katioti ? 

9. How do you proceed when the multiplier is less than 1 

10. When it exceeds 12, what is the method of procedur 

11. What is a composite number ? 12. What is to be und 
stood by the comptmeiU parts^ or factors^ of any number ? 
13. How may you proceed when the multiplier is a compo^ 
Ht£ nrmherl 14. To multiply by 10, 100, 1000, &c», what 
suffices.^ 16. Why.^ 16. When there are ciphers an the 
right hand of the multiplicand, multiplier, either or both, 
how may we proceed.? 17. When there are ciphers 6c- 
tween the significant figures of the multiplier, how are they 
to be treated ? 



i 



jELi ^ Jit jI>Cv X [S J24 9. 

1, An army of 10700 Inen, having plundered a city, took 
so much money, that, when it -was shared amo\i^\Xx?35i^^^'tj\^ 
man r. reived 46 dollars; what was 'Qai^ «vjlDCl q^ tw5>s:i^'l 
iaken f^ 
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2. Supposing the number of houses in a certain town to 
be 145, each house, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that town ? Ans. 1740. 

3. If 46 men can do a piece of work in 60 days, how 
many men will it take to do it in one day ? 

4. Two men depart from the same place, and travel in 
opposite directions, one at the rate of 27 miles a day, the 
other 31 miles a dayj how far apart will they be at the end 
of 6 days ? Ans. 348 miles. 

5. What number is that, the factors of which are 4, 7, 6, 
and 20? Ans, 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same } 

7. What sum of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the facto^ of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are 
factors ? 

10. If a carriage wheel turn round 346 times in running 
1 mile, how many times will it turn round in the distance 
firom N^ York to Philadelphia, it being 95 miles. 

Ans. 32870. 









11. nine minute are 60 seconds; how many seconds in 

inutes ? in 6 minutes ? r- in 20 minutes ? 

40 minutes ? 



.2. In one hour are 60 minutes ; how many ^conds in 

an hour ? in two hours ? how many seconds from 

nine o'clock in the morning till noon ? 

13. In one dollar are 6 shillings; how m^ny shillings in 

3 dollars ? in 300 dollars ? in 467 dollars ? 

14. Two men, A and B, start from the same place at the 
-same time, and travel the same way ; A/ travels 52 miles a 
day, and B 44 miles a day ; how far apart will they be at 
the end of 10 days ? 

15. If the interest of 100 cents, for one yeaty be 6 cents, 
how many cents will be the interest for 2 years ? for 

4 years ? for 10 years ? for 35 years ? — for 84 

years ? 

16. If the interest of one dollar, for one year, be six cents, 
H^Itat is the interest for 2 dollars the same time ? — 6 

^ol/ars / — ^ 7 dolhn ? S 4dUw } » <i<^«%> 
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17. A fanner sold 468 pounds of poxk, ftt 6 cents a pounds 
and 48 pounds of cheese, at 7 cents a pound ; how manj 
cents must he receive in pay ? 

18. A boy bought 10 oranges ; he kept 7 of them, and sold 
the others for 5 cents apiece ; how many cents did he receive ? 

19. The component parts of a certain number are 4, 5, 7, 
6, 9, 8, and 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hogs- 
heads ? 

Divzszoir 

OP SIMPLE NUMBERS- 

IT 14. 1. James dhrided 12 apples among 4 boys ; how 
many did he give each boy ? 

2. James would divide 12 apples among 3 boys; how 
many must he give each boy ? 

3. John had 15 apples, and gave them to his playmates, who 
received 3 apples each ; how many boys did he gu^ them to ? 

4. If you had 20 cents, how many cakes coifl you buy 
at 4 cents apiece ? 

5. How many y ards of cloth could you buy for 30 doIlf||L 
at 5 dollars a yard ? W. 

6. If you pay 40 dollars for 10 y%rds of cloth, what is one 
yard worth ? 

7. A man works 6 days for 42 shillings ; how many )shil- 
lings is that for one day ? 

8. How many quarts in 4 pints ? ■ in 6 pints ? 
' M l in 10 pints ? 

9. How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles ? 

11. In an orchard there are 28 trees standing in rows, 
and there are 3 trees in a row ; how many rows are there ? 

Remark, When any one thing is divided into Uvo equal 
parts, one of those parts is called a half; if into ^ ^^A 
parts, one of those parts is called a third ; \£ V!\\,c^ ^ovix ^^^ 
parts, one part is called a quarter oi Bi JfourtK; MI'vviXoun^ 

oae part is called B,fJi]iyBJiAhoox\. 

D 
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12. A boy had two apples, and gave one half an apple to 
each of his companions ; how many were his companions ? 

13. A boy divided four apples among his companions, by 
giving them one third of an apple each ; among how many 
did he divide his apples ? 

14. How many quarters in 3 oranges r 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples? 

17. How much is one third of 12 ? 

18. How much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for them all 63 dollars ; what watf their number ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents? %^ 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought; the object, 
therefore, is to find how many times 3 is contained in 12. 

12 cents. 

First orange^ 3 cefUs, We see in this example, that 

- ^ — ' we may take 3 from 12 four 

^ , ^k ^ , times, after which there is no re- 

Second om^e^ cents. mainder; consequently, subtrac- 

fY 5 tion alone is sufficient for the ope- 

\ird orange^ 3 cents. nation ; but we may come to the 

— same result by a process, in most 

3 cases much shorter, called Di^ 

Fourth orange^ 3 cents. tisim. 










?r 15. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all tlie oranges, (12 cents ;) 12 is, therefore, a pro- 
duct^ ond 3 one of its factors ; and to find hov/ many times 
3 ifT cciitained in 1?, is to find the other factorj which, muU 
lipped inlo 3, wjl! produce 12. This factor we find, by 
Iriaj^lo be 4, (4 >< 3 zzz 12 ;) consequently, 3 is contained in 
12 4 times. Ans, 4 oranges. 

^2. A n:aii would divluc 12 oranges eqi^ ally among 3. chil- 
drfn; hew nuimy oranges would each cHld have? 
J/^.ir t22€ object is to divide the 12 OTa«\^<ts m^o^ ^'o^^:^. 
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parts, and to ascertain the number of oranges in each of those 
parts. The operation is evidently as in the last example, and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4. 

Ans. 4 oranges apiece. 

As, therefore, multipliccUion is a short way of performing 
many additiojis of the same number ; so, division is a short 
way of performing many subtrctctiom of the same number ; 
and may be defined. The method of finding how many tim£8 
one number U contained in another y and also oj dividing a nwn- 
ber into any number of equal parts. In all cases, the process 
of division consists in finding one of the factors of a given 
product, when the other factor is known. 

The number given, to be divided is called the dividend^ 
and answers to the j)roduct in multiplication. The number 
given to divide bv is called the divisor^ and answers to one of 
the factors in multiplication. The resultj or answer sought, 
is called the quotient^ (from the Latin word quotieSy how 
many ?) and answers to the other factor. 

Sign. The sign for division is a short hori>:antal line be- 
tween two dots, -H. It shows that the number before it is 
to* be divided by the number after it. Thus 27^> 9 = 3 is 
read, 27 divided by 9 is equal to 3; or, to shorlln the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In place of the 
ilots^ the dividend is often written over the line, and the di- 
visor under it, to express division ; thus, ^ = 3, read a* 
before. 

DIVISION TABLE.* 



f =1* 


f-1] 


t-1 


i-1 


1=1 


^~1 


i=2* 


*=2 


f-2 


Y = i 


^ 2 


-V^ = 2 


f-3 


f-3 


J^ = 3 


0^-3 


J^-3 


V — 3 


f 4 


-^ = 4 


j^_4 


^-4 


^ = 4 


^ = 4 


■^ = 5 


^,^ = 5 


3^-=S 


^ = 5 


^^ = 5 


2^ — 5 


-^ = 6 


-yi_6 


^i — 6 


-¥ - 6 


¥ = 8 


^ = Q 


-y— 7 


s^=i 


2^—7 


4?r=r 


-Y=:7 


^ = 7 


^_8 


^ 8 


^ = 8 


^a:,-.8 


^.-8 


J^ = 8 


V — 9 


1^-9 


^ = 9 


ii--^ 


l^f--^ 


\ ^=^ 



* The reading used hy the pupil in commiU*-.\? \\\e la\Ae «v^^ \«»'^^^^T^.'.^^ 
4 by 2 a 2, ic. ; or, S in S one uine, 2 in 4 iwo Ume», &.c. 
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1=1 

^^ = 6 

V=9 



DIVISION TABLE-OONTINUBD, 
1=1 «=:l|ii=l 
^=2 f» = 2 ff=2 



¥=2 
V=4 

V^=6 

V^=7 
Ji^=8 



f» = 2 
i»=3 

18=9 



« = 3 

ft=7 
« = 8 
H=9 



ff = 

fj = 
if 



1 
2 
3 

4 

5 
6 
7 
8 
= 9 



28-h7, or^ 
42 -^6, or^ 
54 -^ 9, or J^ 
32-5- 8, or^ 
33^n,orf| 



: how many ? 49 
: how many ? 32 
; how many ? 99 
: how many ? 84 
how many? 108 



7, or 4^ = how many? 
how many? 
bow many? 
how many? 
how many? 



4, or^ = 

■ 11, or If = 

12, or 11 = 

13,orJ^ = 



IT 16. 23. How many yards of cloth, at 4 dollars a yard, 
can foe bought for 856 dollars ? 

Here 4he number to be divided is 856, which therefore 
is the diiMend; 4 is the number to divide by, and there-* 
lore the dimsor. It is not evident how many times 4 is con* 
tnined in so large a number as 856. This difficulty will be 
readily overcome, if we decompose this number, thus : 

856 = 800 + 40 + 16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequently, jn 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in- 4 1 
time, and consequently, in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200+10 + 4=214 for the quotient, or the number of 
times 4 is contained in 8^6. Ans. 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

rkujtj jf ^^^ ^^ ®*^® ^^ convenience, we 

Dmdend. ^nte down the dividend with the divi- 



Dimsory4 ) 856 
^tfo^ufi/, '214 



L 



sor on the left, and draw a line between 
them; we also draw a line underneath. 
Then, beginning on \\ie Mx \\%xv^> 
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we seek how oiteu the divisor (4) is contained in 8, 
(hundreds,) the left hand figure ; finding it to he 2 times, 
we write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in ten*a 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 times, 
which we set down, and the work is done. 

(This manner of performing the operation is called Short 
DivisionJ The computation, it may be perceived, is carried 
on parity in the mind, which it is always easy to do when 
the divisor does not exceed 12. 

RULE. 

From the Ulustrafion of this example^ we derive this general' 
rule for dividmg^^hen the divisor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct- 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. ' 

II. Find how many times the divisor is contained, in tih 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. / 

Proof. We have seen, (IT 16,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the other. 

Hence dimsion and mtdtipliccUion mutually prove each other. 

To prove dwisiouj we may multiply the divisor by the quo- 
tient, and, if the work be right, the product will be the same 
as the dividend ; * or we may divide the dividend by the quo^ , 
tienty and, if the work is right, the residt will be the same as 
the divisor. 

To prove rmdtiplicationy we may divide the product by ome 
factor, and, if the work be right, the quotient will be vi e other 
factor. -^, 

EXAMPI.E3 FOR PRACTICI^, 

24. A man would divide 13,462,725 do\\u^ism.»Tv^^^^^> 

bow many dollars wowld eac ii receive ^ 

2)# 
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^^ ^ In this e!tainple, as we cannot 

OFERi^a^ have 6 in the first figure, (1,) we 

Tu-i e\ lo !^r!yo« take two figures, and say, 5 in 13 
Jkmor, 5) 13,462,725 ^ ^ ^ ^^^> ^^^ ^^J^ ^ ^ 

QiuUienij 2,692,545 over, which, joined to 4, the next 

figure, makes 34 ; and 5 in 34 will 

go 6 times, &c. 

Proof. In proof of this example, we mnl- 

Quotient. tiply the quotient hy the divisor, 

2,692,545 and, as the product is the same as 

5 divisor, the dividend, we conclude that the 

^ work is right. From a bare in- 

13,462,725 spection of the above example and 

its proof, it is plain, as before stated, that division is the re- 

verse of multiplication, and that the two rules mutually prove 

each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard ? at 3 dollars ? — at 

4 dollars ? at 5 dollars ? at 6 dollars ? at 

7? at 8? at 9? at 10? 

Note. Let the pupil be required to prove the foregoing, 
ana all (pUowing examples. 

26. Divide 1005903360 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
and 12. 

27.' If 2 pints make a quart, how m^y quarts in 8 pints ? 

— in 12 pints? in 20 pints? in 24 pints? 

in 248 pints ? in 3764 pints ? in 47632 pints ? 

28. Four quarts make a gallon ; how many gallons in 8 

quarts ? — in 12 quarts ? in 20 quarts ? in 36 

quarts? in 368 quarts ? in 4896 quarts ? 

in 5436144 quarts? 

29. A man gave 86 apples to 5 boys ; how many apples 
"Would each boy receive ? 

Dividend. Here, dividing the 

Dioissr^ 5 ) 86 number of the apples 

/"^ i- * TS 1 r> -J (^) ^y ^^ number of 

Quotient, 17—1 Rermmder. ^^^'^^ (^^) ^^ f^ that, 

each boy's share would be 17 apples ; but there is one apple ' 
left. 

IT 17. 5)S6 In order to divide aU the apples equal- 

•— - 7/ among the boys, ills pUin^we must dl- 
•'^ ^ rid« this om remaining Kpip\% VnVo 1& «qufll 
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pcarU^ and give ane of these parts to each of the boys. Then 
each boy's share would be 17 apples, and one fifth part of 
another apple ; which is written thus, 17-^ apples. 

Ans. 17{- apples each^ 
The 17, expressing whole apples, are called integers^ (that 
is, whole numbers.) The -^ (one fifth) of an apple, express- 
ing part of a broken or divided apple, is called a fraction^ 
(that is, a broken number.) 

Fractions, as we here see, are written with two numbers, 
one directly over the bther, with a short line between them, 
showing that the upper number is to be divided by the 
lower. The upper number, or dividend^ is, in fractions, call- 
ed the ntmeratory and the lower number, or divisor^ is called 
the denominator. 

Note, A number like 17-|^, composed of integers (17) 
and a fraction, (^,) is called a mixed number. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by wliole num* 
bers, is called the remainder^ and is evidently^a part of the 
dividend yet undivided. In order to complete the division, 
this remainder, as we before remarked, muM be divided.into 
5 equal parts ; but the dimsor itself expresses the number of 
parts.- If, now, we exanine the fraction, we shall see, that 
it consists of the remainder (1) for its numerator^ and the 
divisor (5) for its denominator. 

Therefore, if there be a remainder ^ set it down at the right 
hand of the quotient for the numerator of a fraction, under 
which write the divisor for its denominator. 

Proof of the l(zat example. In proving this example, we 

17^ find it necessary to multiply 

6 . our fraction by 5; but this is - 

-T~ easily done, if we consider, that 

the fraction ^ expresses one 
part of an apple divided into 6 equal pai-ts; hence, 5 times 
|- is 1 = 1, that is, one whole apple, which we reserve to h\/ 
•added to the unitSy saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. , 

30. Eight men drew a prize of 45^ do\!L«i%\si%Vj«d;]Sc^\ 
how majDj dollars did each receive ? 
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Dimdend. Here, after carrying the division as 
Divisor^ 8 ) 453 far as possible by whole numbers, we 

/^ • KCR hwe a remainder of 6 dollars, which, 

yuo/tc7tf, 5bt written as above directed, gives for the 
answer 56 dollars and | (five eighths) of another dollar, 
to each man. 

U 18. Here we may notice, that the eighth part of 5 dol- 
lars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is f of a dollar. Hence, f 
expresses the quotient of 5 divided by 8. 

Proof. t is 5 parts, and 8 times 5 is 40, that is, ^ zn 5, 

56 f which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to rmdtiply a fraction^ 

we may multiply the numerator ^ and divide the 

product by the denominator. 

Or, in proving division, we may multiply the whole num- 
ber in the quotient on/y, and to the product add the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractions., will be more easy in practice. Thus, 66 X 8 =r 
448, and 448 -|- 6, the remainder, = 463, as before. 

31. There are 7 days in a week 5 how many weeks in 
866 da^js ? ^ ^ Ans. 52^ weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollar*? how many for 50 dol- 
lars ? for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -5- 4, or ^ = 160 dollars, Ans. 

34. 678 -^ 6, or ^ = how many ? Ans. 113. 
36. ^"^ == how many ? 

36. JL^ =how many ? 

37. ^^^ = hc^w many? Ans, 384f. 
ZS\ ^^^ = how many ? ^, 

39. 4La|iLL = how many ? 

40. -Siu^^Lia = how many ? 

V. IT Id. 41. Divide 4370 dollars equally among 21 men. 

^ "Vv'hen, as in this example, the divisor exceeds 12, it is 
evident that the computation cannot be readily carried on in 
the mind, as in the foicgoing examples. Wherefore, it is 
jtaore convenient to write down the computation at lengthy 

in the following manner : 
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OPERATION. We may write tike divisar 

DMsor. Dwidend. Quotient «n<i dividend as in short di- 

. 21 ) 4370 ( 208^, vision, but, instead of writing 

42 ' the quotient under the divi- 

■' dend, it will be found more 

1*70 convenient to set it to the 

l^Q Tight hand. 

1 Eemainder. taking the dividend by 

partSy we seek how often we 
can have 21 in 43 (hundreds ]) finding it to be 2 times, we 
set down 2 on the right hand of the dividend for the high- 
est figure in the quotient. The 43 being hundreds, it fol- 
lows, that the 2 must also be hundreds. Thi?, however, 
we need not regard, for it is to be followed by tens and tmito, 
obtained from the tens and units of die dividend, and will 
therefore, at the end of the operation, be in the place of hun-« 
dreds, as it should*be. 

It is plain that 2 (hundred) times 21 dollars ought now 
to be taken out of the dividend ; therefore, we n^ultiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, .written under the 43 in the 
dividend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 17 tens. 

We then seek how often the divisor is contained in 17, 

^ (tens ;) finding that it.wiltnot go, we write a cipheir in the 
quotient, and bring down the next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 

^168, under the 170; then, subtracting, we find the remain" 
der to be 2, which, written as a fraction ^^le right hand 
of the quotient, as already explained, giv^^^8r^ dollars, 
for the answer, ^^ 

* This manner of performing the operation is tilled: Long 
Division. It consists in writing down the whole computationt 

From the above example, we derive the following 

RUJLE. 

I. Place the divisor on the left of the dividend, separate 
them by a line, and draw another line ou ti\e i\^\. c& ^'^ 
dividend to separate it from the quotient. ' 
//, Take as man^ %ures, on the left o£ lJbft dwVdketi^^^ 
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contain the divisor once or more ; seek liow many times tbey 
contain it, and place the answer on the right hand of the 
dividend for the first figure in the quotient. . 
. III. Multiply the divisor by this quotient figure, and write 
the product under that part of the dividend taken. 

IV . Subtract the product from the figures above^ and to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Note 1. Having brought down a dgure to the remainder, 
if the number it makes up be less than the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 2. If the product of the divisor, by any quotient 
figure, be greoiter than the part of the dividend taken, it is an 
evidence that the quotient figure is tgp large, and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, the quotient figure is too smcUl, and 
, must be increased. 

fiXAMPLlStl FOR PRACTICE. 

1. How many hogsheads of molasses, at 27 dollars a hogs- 
head, may be bought for 6318 dollars ? 

Ans, 234 hogsheads. 

2. If a man's income be 124S dollars a year, how much 
IS that per week, there being 62 weeks in a year ? 

Ans, 24 dollars per week. 

3. What will be the quotient of 153598, divided by 29 ? 

Ans. 6296^. 

4. How many times is 63 contained in 30131 ? 

Ans. 478^^ne8 ; that is, 478 times, and ^ of another 

time. ,^^ft 

5. What m^^ the several quotients of 7652, divided by 
16, 23, 34V 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dollars, 
what is that per acre ? 

7. What will be the quotient of 974932, divided by 365 ? 

Ans. 2671^^. 

8. Divide 3228242 dollars equally among 663 men ; how 
many dollars must each man receive ? Ans. 5734 dollars. 

9. If 57624 be divided into 216, 686, and 976 equal parts, 
irltat will be the xna^itude of one of each of these equal 

parts? 
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Ans. The magnitude of one of ihe last of these equal parts 

will be 69-jVW- 

10. How many times does 103060361^ contain 3215? 

Ans. 320561 times. 

11. The earth, in its annual revolution round the sun, is 
said to ^vel 696088000 miles ; what is that per hour, there 
being StBs hours in -a year ? 

12. i 23|g ^pAA = how many ? 

13. Aa^t|J^ = how many? 

14. AAJ^^oiLL = how many ? 
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CONTRACTIONS IN DIVISION. 
I. When the divisor is a composite number. 

IT 20. 1. Bought 15 yards of cloth for 60 dollars ; how 
much was that per yard ? 

15 yards are 3x5 yards. If there had been but 6 yards, 
the cost of one yard would be ^^ = 12 dollars ; but, as there 
are 3 times 5 yards, the cost of one yard will evidently be < 
but one third part of 12 dollars ; that is, J^ = 4 dollars. Anc. 

Hence, when the divisor is a composite jiumber, we may, 
if we please, divide tlie dividend by one of the component 
parts, and the quotient^ arising from that division, by the . 
other ; the last quotient will be the answer. 

2. If a man can travel 24 miles a day, how many days 
will it take him to travel 264 miles ? 

It will evidently take him as many days as 264 contains 24. 

OPERATION. 
24 = 6 X 4. 6)264 24)264 ( 1 1 days, Ar^. 

— 24 

11 days. 24 

3. Divide JcTt^ by 48 = (8 X 6.) 

4. Divide 1260 by ^3= (7 X i>.) 

5. Divide 2430 by 81. 

6. Divide 448 by 56. 

II. To divide by 10, 100, 1000, &La. 
ir ^2, I, A prize of 2478 doUaid k oVJue^^^ \^ tsv55.-2^v 
ivJhat is e^h maiz ^s share ? 
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Each man's share will be equal to the number of tens con- 
tained in the whole sum, and, if one of the figures be cut oft 
at the right hand, all the figures to the left may be consid- 
ered so many tens; therefore, each man's share will be 
247^ dollars. 

It is evident, also, that if 2 figures had been cx^ off from 
the right, all the remaining figures would have been so ma- 
ny hundreds; if 3 figures, so many thousands^ &c. Hence 
we derive this general Rule /or dtciding by 10, 100, 1000, 
&c. : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to tt)e left 
of th)3 point will express the qnotiemt^ and tlMc^ to the right y 
the remainder^ 

2. In one dollar are 100 cents ; how many dollars in 42400 
cents ? Am. 424 dollars^ 
424100 Here the divisor is 100; Vte therefore cut off 2 

' figures on the right hand, and aH the figures to the 

/c/U (424) express the dollars. 

3. How many dollars in 34567 cents ? 

AnSi 345-^ dollars* 

4. How many dollars in 4567840 cents ? 
6. How many dollars in 345600 cents ? 

6. How many dollars in 42604 cents ? Ans. 426-^x^4 

7. 1000 mills make one dollar ; how many dollars in 4000 
ttiilis ? in 25000 mills ? — • in 845000 ? 

8. How many dollars in 6487 mills? An». 6^^ dollars* 

9. How many dollars in 42863 mills ? • in 368466 

mills ? ill 96842378 mills ? 

10. In one cent are 10_mills; how many cents in 40 

toills ? in 400 mills ? in 20 mills ? in 468 

mills ? in 4784 mills ? in 34640 mills ? 

III. When there are ciphers on the right hand of the divisor, 

IT 22. 1. Divide 480 dollars among 40 men? 

In this example, our divisor, 

4lA^^ft^rf^^^^^* {^^^) ^^ * composite number, 

4|u;4»u .nOX4=5«=40;) wemay,there- 

12 dolls. Ans^ ^ore^ dhnde by one component 

part, (10,) and that quotient by 
the other^ (4 ;) but to divide by 10, we have seen, is but to 
cut off the right hand figure, leaving the figures to the left 
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I 

<jf the point for the quotient^ I'V'hich we divide by 4, and the 
work is done. It is evident, that, if our divisor had been 
400^ we should have cut off 2 figures, and have divided in 
the same manner ; if 4000, 3 figures, &c. Hence this gene- 
ral Rule : — When there are ciphers at the right hand of the dir 
niaory cut them off, and also as many places in the dividend ; 
divide the remaining figures in the dividend by the remain- 
ing figures in the divisor; then annex the figures, cut off 
firom &e dividend, to the remainder. 
2. Divide 748346 by 8000. 

Dividend. 
Dimsor, 8|000) 7481346. 

Quotient^ 93.-4346 Remainder. Asis. 93|f§f . 

5. DivWe 46720367 by 4200000. 

« Dividend, 
42100000) 467|20367(ll,^fti^^ Quotient. 
42 

"47 
42 

520367 Remainder. 

4. How many yards of cloth can be bought for 346500 
dollars, at 20 dollars per yard ? 

6. Divide 76428400 by 900000. 

6. Divide 345006000 by 84000. 

7. Divide 4680000 by 20, 200^ 2000, 20000, 300, 4000^ 
150, 600, 7D00O, and 80. 



BwniMEXExrr to dxvxsxon^ 

QUJBSTIOXS. 

1. What is division ? 2. In what does the process of di- 
vision consist ? 3. Division is the rctJCTJc of what? 4. What 
is the number to be divided called, and to what does it an- 
swer in multiplication ? 6. What is the number to divide 
^ called, and to what does it answer, &c. ? 6. Wbal\&\!cv& 
h'emlt or amwer called, &c. ? 7. What ia^Vhe Kt^ii ^i ^-^nV 
I 'jsion, Bnd what does it show ? 8. What \a Vk^ oiKear mso^ ^5 
/expressing division > 9. What is short dimawm, wA V«^ ^ 

E 
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it perfonned? 10. How is division proved? 11. How i0 
miiltiplicatwn proved? 12. What are integers, or whole 
numbers? 13- What are fractions, or broken numbers? 
14. What is a mixed number ? 15. When there is any thing 
left after division, what is it called, and how is it to be 
written? 16. How are fractions ivrittenl 17. What is 

the upper number called ? 18. the lower number ? 

19. How do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision ? 21. What is long division ? 22. Rule ? 23. When 
the^ divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c., how may the 
operation be contracted ? 25. When there are ciphers at 
the eight hand of the divisor, how may we proceed ? 

EXERCISJBS. , 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man^s share ? 

2. A certain number of men were concerned in the pay-* 
meut of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
basket ?- 

4. What number must I multiply by 135 that the pro- 
duct may be 605710? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 96,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Ana, 64. 

7. If the product be 704, ^nd the multiplicand 64, what 
is the multiplier ? Ans^ 11. 

8. The divisor is. IS, And the dividend 144; what is the 
quotient ? 

9. The quotient of two numbers is 8, and the dividend 
2 44 ; what is the divisor ? ' 

10. A man widies to travel 585 miles in 13 days; how 
hxmMS'. he travel each day? 

il. If a man travels 45 miles a day, in how many days' 
r«7/; he ir&vd 58if miles ? * 



IT 22. 8UPPL£MSNT TO DIYISIOIT. 61^ 

12. A man sold 35 cows for 560 dollars ; how mueh was 
that for each cow ? 

13. A man, selling his cows for 16 dollars each, received 
for all 560 dollars ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
364812 inches? 

15. If 364812 inches are 30401 feet, how many inches 
make one foot ? 

16. If you would divide 48750 dollars among 50 meUi 
• how many dollars would you give to each one ? 

17. If you distribute 48750 dollars among a number of 
men, in such a manner as to give to each one 975 dollars, 
how many men receive a share ? - 

18. A man has 17484 pounds of tea in 186 chests; how 
many pounds in each chest ? 

19. A man would put up 17484 pounds of tea into chests 
containing 94 poDnds each ;. how many chests must he have ? 

20. In a certain town there are 1740 inhabitants^ and 12 
persons in each house ; how many houses are t^ere ? ■■ ■ in 
each bouse are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 
many days . would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days ? 
■ in 5 days? — in 20 days? — — in 40 days? 
*-« in 120 days? 

22. If a carriage wheel iurns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 miles, 
how many times does it turn in running 1 mile ? Ans. 346. 

23. Sixty seconds make on.e minute ; how many minutes 

in 3600 seconds ? — j- in 86400 seconds ? in 604800 

seconds ? in 2419200 seconds ? 

24. Sixty minutes make one hour; how many hours in 

1440 minutes? in 10080 minutes? — i — in 40320 

minutes? ■— — in 525960 minutes ? 

25. Twenty-four hours make a day; how many days in 
168 hours ? in 672 hours ? in 8766 hours ? 

26. How many times can I subtract forty-eight from four 
hundred and eighty ? 

27. How many times 3478 is equal to 47854 ? . 

28. A bushel of grain is 32 quarts ; how many (]^u«xl& \S!Ki!^- i| 
I dip out of a chest of grain to make on^ >asiM ^V^ ^'- "^ ' 
bushel? far one fourth {^) o£ aV^sXi^X"^ -\ot ^"vnj^ 

eiglitli (i) of a bushi:! ? Av^^ to the kt^t^ ^ c^^^c\& 
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29. How manv is ^ of 20? ^ of 48 ? 

247 ? i of 345678 ? J of 204030648 ? 

.^919. to the lastj 102015324. 

30. How many walnuts are one third part (^) of 3 wal- 
nuts? ^of 6 walnuts? iofl2? JofSO? 

iof45? J of 300? iof478? f 

of 3456320 ? Ans. to the last, 1152106f . 

31. Whatrsiof4? Jof20? Jof320? ^J 

of 7B43 ? Am, to the last, 1960|. 



MaamSJLLAHTBOVS QtnSSTXONS, 

JhvolvtTigihe Prmciples of the preceding Rvlesn 

Note. The preceding rules, viz. Nmneratioo, Addition, 
Subtraction, Multiplication, and Division, ate called the Fim' 
dcmental Rules of Arithmetic^ because tibey are the foun- 
dation of all other rules. 

1. A man bought a chaise for 218 dollars, and a h5rse for 
142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the chaise 
cost 2 18" dollars, what is the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number ? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

^ 23^ When the minuend and the subtrahend are given, 
how do you find the remainder ? 

When the minuend and remainder .are given, how do you 
find the subtrahend ? 

When the subtrahend and the remainder are given, how 
do you find the minuend ? 

When you have the sum of two- numbers, and one of them 
given, how do you find the other ? 

When you have the greater of two numbers, and their 
diJfcTcnce given, how ido you find the less number ? 

WJicn you have the less of two numbexs, and their differ^ 
^»r^£7ren, bow do yon find the greater \i\u»\i^ > 
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5. The sum of two numbers is 48, and one of the numbers 
is 19; what is the other 1 

6. The greater of two numbers is 29, and their difference 
10 ; what is iheless number ? 

7. The less of two numbers is 19, and their difference is 
10 ; what is the greater ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece ; 
974 pairs of shoes, at 3 dollars a pair; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A man sold "six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in payj he received a chaise, 
worth 124 dollars, and the restin money ; how much money 
did he receive ? 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dolfars per bushel ? *" 

^ 24. When the price of o^ie pound, one bushel, &c. of 
any commodity is given, how do you find the cost of any 
number of pounds, or bushels, &c. of that commodity ? If 
the price of the 1 pound, &c. be in cents, in what will the 

whole cost be? If in dollars, what? if in shillings? 

if in pence? &c. 

When the cost of any gwen rmnher of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &:c. In what kind of money wBl the answer be ? 

When the cost of a number of pounds, &c. is given, and 
also the price of one pound, &c., how do you find the num- 
ber of pounds, &c. 

12. When rye is 84 cents per bushel, what will be the cqst 
of 948 bushels ? how many dollars will it be ? ^ ^'n^ 

13. If 648 pounds of tea co^t 284 dollars, (that is, :. c^^ 
cents,) what is the price of one gound? ^"t" ' 

WTien the factors are given, how do yoirtncTtfeS^ 
When the product and one factor are given, how ^ ^ 
find the other factor ? * . 

When the divisor and quotient are given, how a , ^ 



find the dividend 



-q1 



When the; dividend and quotient are ^\C3\^\ia>n ^ 
"find the diviaas ? c^'i 

U. If7ia^ /fthe product of 754 and !>51 ^^ 
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15. What number, multiplied by 25, will produce 18860? 

16. What number, multiplied by 754, will produce 18860 ? 

17. If a man save six cents a day, how many cents would 
he save in a year, (365 days,) ? — ; — how many in 45 
years ? how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars each ? 

Am. to the lasty 82 cows, and 1 dollar 50 cents remainder. 

18. A boy bought a number of apples ; he gave away ten 
of them to liis companions, and afterwards bought thirty-four 
more, and divided gne half of what he then had among four 
companions, who received 8 apples each ; how many applea 
did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re^ 
verse the process. Ans. AO apples. 

19. There is a certain number, to which, if 4 be added^ 
and 7 be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotient \f ill be 64 ; what 
IS that number ? * Ans. 27. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board ? 

'r 25. 21. There is a spot of ground 6 rods long, and S 
r :*^ wide ; how many square rods does it contain ^ 

Note. A square rod is & 

square (like one of those in 

the annexed figure) measr 

uring a rod on each side. 

By an inspection of the 

figure, it will be seen, that 

there aie as many squares 

in a row as rods on one side, 

and that the number of rows 

-^ equal to the number of rods on the other side ; therefore, 

find iK -= 15, the number of sruares. 

\iy^ Ana. 16 square rods. 

^^.^gi:re like A, B, C, D, havi^ its opposite sides equal 
. ^v*udlel, is called a parallelogram or oblong. 

y^. There is an oblong field, 40 rods long, Jmd 24 rods 
differs how Hiany square rods does it contain^ 
pv How many square inches in a board JR inches lon|«., 
e^s^ 12 inches broad. ^ ^w Aj^»« \^- 
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• 

24. How many square feet in a board 14 feet long and 2 
feet wide? 

25. A certain township is six miles square ; how many 
.square miles does it contain ? Am, 36. 

26. A man bought a farm for 22464 dollars ; he sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how 
many acres did he buy? and what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and sold it again for 
8 quarts of walnuKf^^ he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he sold for 
34 cents ; how many cents did he lose by his bargains ? 

28. In a certain school-house, there are 5 rows of desks ; 
in each row are six seats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; horw many scholars will this house accommo- 
date? ** ^ An3, 80. 

29. How many square feet of boards will it take for the 
floor of a room 16 feet long, and 16 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and 6 yards wide ; how 
many yards of carpeting, a yard wide, will be sufficient to cover 
the flooirs, if the hearth and fireplace occupy 3 square yards ? 

31. A bjard, 14 feet long, contains 28 square feet; what, 
is its breadth ? . 

32|9How many pounds of pork, worth 6 cents a pounds 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per pounds 
must be paiS for 25 pounds of tea^ at 42 cents per pound ? 

34. 4-f-5+6 + l-|-8 = how many ? 

35. 4 + 3 + 10 — 2 — 4+6 — 7 = how nfany? 

36. A man divides 30 bushels of potatoes among^ poor 
men ; how many bushels does each man receive ? What is 
^ of thirty ? How many are % {two thirdist) of 30 ? 

37. How maiiy are one third (^) of 3? — of 6? 
of 9? of 282? of 45674312? 

38. How many are two thirds (|) of 3 ? ——of ial 
- of 9 ? of 282 ? of 45674312 ? 



39. How many are i of 40 ? f of 40 ? — J of 

60? -J— 2 0^^^-^ iof80? -of 1-24? ' ^^ 

346876? ', iof246SlQ} 

40. Ho7^ many is ^ of 80 ? 1 of BO > ' ^olX^^'^ 

^A Ail inch is one twelfth part {-^^ ot a £oo\-s "V^^^ ^*^ 



56 coMPOUiirD MUMBEBs. IT 25) 26. 

feet in 12 inches ? —— in 24 inches ? —in 36 inches ? 
in 12243648 inches ? 

42. If 4 pounds of tea cost 128^ cents, what does 1 pound 

cost ? 2 pounds ? ■ 3 pounds ? 5 pounds ? 

100 pounds ? 

43. When oranges are worth 4 cents apiece, how many, 
can be bought for four pistareens, (or 20 cent pieces ?) 

44. The.;^arth, in moving round the sun, travels at the 
rate of 680(w miles an hour ; how many miles does it travel 
in one day, (24 hours?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Ans. to the last, 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 years ; she then died, leaving &im a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
niaii 5 years older than herself, who was 40 years of age 
^vhen the father died ; how old w^as the father at his death ? 

Ans. 60 years. 

47. There is a field 20 rods long, and 8 rods vdde ; how 
many square rods does it contain ? Ans. 160 rods. 

48. What \& the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

. 49, What is the length of a field, 8 rods wide, ai^ con- 

taining 160 square rods ? 

60. What is the width of a piece of land, 25 rods long, 
and containing 400 square rods ? 



CGBXPOUfiTB srunsBisRS. 

?r as, A number expressing things of the same kind is 
V' ailed a simply nwmher ; ^ihws, 100 men, 66 years, 75 cents, 
are each cf them simple numbers ; but when a number ex- 
presses things of different kinds, it is called a compound nrnnr- 
her; thus, 43 dollars 25 cents and 3 mills, is a compound 
nvniber; so 4 years 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. 
A^^, Different kinds, or names, are usual|j called cli/- 
Jf^eat demminatici^. 
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FEDERAL MONEY. 

Federal money is the coin of fhe United States. The 
kinds, or denominations, are eagles, doUars, dimes, cents, 
and mills. 

10 mills - - - are equal to - 1 cent 
10 cents, (=100 mills,) - - . =1 dime. 

10 dimes, ( = 100 cents = 1000 mills,) . =1 dollar. 

10 dollars, (=3: 100 dimes == 1000 cents — 10000 mills) = 1 eagle.* 

Sign. This character, $ , placed before a number, shows 
it to express federal money, . 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eagles corresponds to the orders of units, 
tens, hundreds, &c. in simplei numbers. Hence, thev may 
be read either iiT the lowest denomination, or partly in a 
higher^ and partly in the l(mest denomination.. Thus : 

34 652 may be read, 34652 mills ; or 3465 cents and 2 mOls ; 
or, reckoning the eagles tens of dollars, and the dimes tens 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For ease in calculating, a point (') called a separatrix,'f 
is plaped between the dollars and cents, showing that all the 
figures at the left hand express dollars, while S16 ttvo first 
figures at the right hand express cents, and the thirds mills. 
Thus, the above example is written $ 34^652 ^ that is, 34 
dollars 65 cents 2 « mills, as above.. As 100 cents make a 
dollar, the cents may be any number from 1 to 99, often re- 
quiring two figures to express them ; for this reason, two 
places are appropriated to cents, at the right hand of the 
point, and if the number of cents be less than t$n^ requiring 
but one figure to express them, the tenh place must be filled 
Tvith a cipher. . Thus, 2 dollars and 6 cents are written 2*06. 
10 cents make a mill, and consequently the mitts never ex- 
ceed 9, and are always expressed by a single figure. Only 

" ■ " i . 11 III ■ ■ I I I ■ I II H I IIM^^i-.^ I I I — «— II I ■! 

* The eag\e is a gofd coin, the dollar and dime are siltocr «>vK5,\N\e ^«bN.v^ ^ 
copper coin. The mil) is oa]y inia^inary , there beVug no com o^ ^"aX. A^wsc^vsa.- 
tioii. There are half eagles, half dollars, half dimes , a»d \it\N£ cew\s ^reol c»vq&\ 
/ T/te character used for the separaJtrix, in vYie " atYio\axs? X^tvxJnxftsJCvc^ ^ 
gifecommaj the comma inverted is here adopted, io d\«CvngQ:\Ai \vtcowxv\aa ^ 
matvedmpuuctualhv. f » -^ 
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eiM place, therefore, is appropriated to mills, that is, the 
place immediately following cents, or the third place ' from 
the point. When there are no cents to be written, it is evi- 
dent that we must write two ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are Written 2^007. Six 
cents are written '06, and seven mills are writt^ *007. 

N(Ae, Sometimes 5 mills = j" ^ ^^^^ ^^ expressed frac- 
tionally: thus, 425 (twelve cents and five mills) is ex- 
pressed 12^, (twelve and a half cents.) 

17 dollars ..and 8 mills are written, 17*008 
4 dollars and 5 cents, ----- 4<05 

75 cents, --*------- '75 

24 dollars, --------24' 

9 cents, --------- «09 

4 mills, '004 

6 dollars 1 cent and 3 mills, 7 •«» - 6'013 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills ; 3 mills ; 4 mills ; j- cent, or 5 mills ; 1 cent and 1 miU ; 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and on^ cent ^ three cents ; five cents; 
nine cents. 



REDUCTION OF FEDERAL MONEY. 

IT a7. How many mills in one cent ? ■ in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents ? — '— in 10 cents ? in 30 cents? in 78 

cents ? -: in .100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars ? in 4 dollars ? in 484 cents ? 

in 563 cents ? ■ in 1 cent and 2 mills ? in 4 

cents and 5 mills ? 

How mai^^ cents in 2 dollars ? in 4 dollars ? in 

8 dollars ? in 3 dollars and 15 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How meny dollars in 400 cents ? in 600 cents ? 

in 380 cents? in 40765 cents? How many 

cents in 1000 mills? How many dollars in 1000 mills ? 

iti 3000 milk ? in 8000 mills ? in 4378 

mnis.^ in 646732 mills ?- 

77i2s cAanffing mie kind ojunxme^^ ^x. into etnolKcr IwjnA-jWXX- 
^^^a//ermff ihe value, is coiled Red\3CT10I^. 
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As there are 10 mills in one cent, it is plain that cents are 
phanged or reduced to mills by multiplying theip by 10, that 
is, by merely annexing a cipher, (IT 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
=z 1600 cents = 16000 mills. Again, to change mills back 
to dollars, we have only to cut off the three right hand 
figures J (IT 21 ;) and to change cents to dollars, cut off the 
two right hand figures^ when all the figures to the left will be 
dollars, and the figures to the rightj cents and mills. 

Reduce 34 dollars to cents. Ans, 3400 cents. 

Reduce 240 dollars and 14 cents to cents. 

' Ans. 24014 cents. 

Reduce $ 748^43 to mills. Ans. 748143 mills. 

. Reduce 748143 mills to dollars* Ans. $ 748'143. 

Reduce 3467489 mills to dollars. Ans. 3467'489. 

Reduce 48742 tents to dollars. Ans. $ 487^42. 

Reduce 1234678 mills to dollars. 

Reduce 3469876 cents to dollars. 

Reduce $ 4867'467 to mills. 

Reduce 984 mills to dollars. Ans. $*984 

Reduce 7 mills to dollars. Ans. $ '007 

Reduce $^'014 to mills. 

Reduce 17846 cents to dollars. 

Reduce 984321 cents to mills. 

Reduce 961 7J cents to dollars. Ans. $9647^. 

Reduce 2064J. cents, 503 cents, 106 cents, 921^ cents, 
600 cents, 726 j cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDEllAL 

MONEY. 

IT 28. From what has been said, if is plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 

• as simple numbers. Or, what is the same thine;; we may 
set dawn the sums^ taking care to write dollars irnder dollars^ 
cents under ceniSy and mills under mills, in such order '^ t^Mit iKc 
separc^g pmnts of the several numbers shall jail dxTecXX-^ -au^t 
eaurA othevj and add them up as simple tiumbera^ plttcvftcj ^.-' 

•sqHO^afriz in the cmmmi directly urtdcr the otacr Tpwa«% 
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What is the amount of $487*643, $132*007, $4*04, 
and $264402? Ans. $887*792. 

OPERATION. OPERATION. 

487643 mills. or, $487'643 

132007 mills. . $132^007 

4040 mills. $ 4*04 

264102 mills. $ 264*102 

Amottnt, 8S7792 mills, = $ 887*792. $ 887*792 Amount. 
£XAMPli£S FOB PRACTICE.^ 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12^ cents, and 2 oranges 
for 6 cents; what was the whale amount? Ans. $ 10*166. 

2. A man is indebted to A, $ 237^2 ; to B, $ 350 ; to C, 
$ 86*12 j-; toD, $9'62^; and to E, $0^34; what is the 
amount of his debts ? ' Ans. $ 684*204. 

3. A man has three notes specifying the following sums, 
viz. three hundred dollars, fifty dollars sixty cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? Ans. $359*68. 

4. What is the amount of $56*18, $7*37^, $280, 
$ 0*287, $ 17, and $ 90*413 ? 

6. Bought a pair of oxen for $76*50, a horse for $85, 
and a cow for $ 17*25; what was the whole amount? 
^ 6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37^ cents, a pound of aalt petre for 24 cents, 2 yards 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62^ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A Yijji gave 4 dollars 75 cents for a pair of boots, and 
2 dollars 12^ cents for a pair of shoes ; how much dkl libit 
boots cost him more than the «hoes ? 

OPERATION. OPERATION. 

4750 mills. or, $4*75 

2225 mills. $2*125 

3625 milh =: $ 2*626 Ans. %ii^ Ai«- 
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8. A man bought a cow for eighteen dollars, and sold her 
again for twenty-one dollars thirty-seyen and a half cents ; 
how much did he gain ? Ans. $ 3^375. 

9. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Ana. He lost $ 2^25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$ 16^50 ; what must he have for it ? Ans. $ 159^50. 

11. A man sold a farm for $ 5400, which was $ 725^37^ 
more than he gave for it ; what did he give for the farm ? 

12. A man, having $ 500, lost 83 cents ; how much had 
he left ? 

13. A man's income is $1200 a year, and be spends 
^ 800*35 ; how much does he lay up ? 

14. Subtract Imlf a cent from seven dollars. 

15. How much must you add to $ 16*82 to make $ 25 ? 

16. How much must you subtract from $ 250, to leave 
$ 87^4 ? 

17. A man bought a barrel of flour for $ 6*25, 7 pounds 
of coffee for $ 1*41 ; he paid a ten dollar bill ; how much 
tnust he receive back in change ^ 



MULTIPLICATION OF FEDERAL MONEY. 

IF 29. 1. What will 3 yards of cloth cost, at $4*62^ a 
yard ? 

X)PE RATION. $4*625 are 4625 mills, which 

$ 4^625 multiplied by 3, the product is 

3 13875 mills. 13875 mills may 

_ now be reduced to dollars by 

$ 13 875, the answer, placing a point between the third 

and fourth figures, that is,, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousands in 
13875 mills must be so many dollars. 

2. At 16 cents a pound, what will 12^ i^gnxdA^ ^l \pq^X^^ 
cost? 

F 



# 
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OPERATION ^^ ^^ product of 

123, th€ fiumber of pounds. ^J two numbers 

16 cents, the price per pound. will ^e the same, 

whichever of them 

'738 be made the multi- 

123 plier, therefore the 

$ie^, the answer. 'quantity, being the 

^ ' larger number, w 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 196S cents, which, reduced to dollars, 

is $ 19'68. 

.From the foregoing examples it appears, that the multi« 
plication of federal money does not diner from the multipli* 
cation of simple numbers. The product w%U he the answer in 
the lowest denomination contained in the giv^ sum, which ma^ 
then be reduced to dollars. 

BXAMPIiXSS FOR PRACTICE. 

3. What will 250 bushels of rye come to, at $ 0^88^ per 
bushel? Ans. $221<25. 

4. What is the value of 87 barrels of flour, at $ 6'37^ a 
barrel ? • 

6. What will be the cost of a hogshead of molasses, con- 
taining G3 gallons, at 28 J cents a gallon ? Ans. $ 17*955. 

6. If a man spend 12 j cents a day, what will that amount 
to in a year of 365 days ?, what will it amount to in 5 
years ? Am, It will amount to $ 228'12^ in 6 years. 

7. If it cost $ 36*75 to clothe a soldier 1 year, how much 
wilt it cost to clothe an army of 17800 men ? 

Am. $654150. 

8. Multiply $367bv46. 

J^. M?jltiply $ 0*273*^by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
renl», or one quarter of a dollar, per y«rd? Am. $ 1212. 

lioie. As 25 cents 4s just J of a dollar, the operation in 

iho, above Example may be contracted, or made shorter ; for, 

at one dollar per yard, the cost would be as many dollars as 

thf^e are yards, that is, $ 4848 ; and at one quarter (i) of a 

dollar per ya.rd, it isplsXoi^ the cost would be one quarter (i) 

as mmy doUaia as there are yards, th^t \a, ^-'^^rr: %'iAI^,. 
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When one quantity is contained in another exactly 3, 3, 4, 
5, &c. times^ it is called an aHquot or even part of that quanti* 
ty ; thus, 25 cents is an aliquot part of a dolk^, because 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, because 2 times six pence just make 1 
shilling. The foUovidng table exhibits some of the aliquot 
parts of a dollar : 

TABLJB, From the illustration of the last 

ct«. J 17 example, it appears, that, when the 

50 z=, ^ of a dollar. price per yardy potmdj &c. is one of 
33^ z=i ^ oja doUar, these aliquot parts of a dollar, the 
25 :=. ^ of a dollar, cost may be found, by dividing the 
20 z:z^ofa dollar. given number of yards j pounds^ &c. 
124^= ^ of a dollar. ^V *^** number which it takes of 
^ jL / tj Jla' ^® price to make 1 dollar. If the 

t ^ -^ j^ ' price be 50 cents, we divide by 2 ; 
5 =^ofa doUar. j^ gS cts. by 4 ; if 12^ cts. by 8, &c 

This manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice, 

11. What is the value of 14756 yards of cotton cloth, at 
12J- cents, or j- of a dollar, per yard ? 

By practice. By multiplication. 
8)14756 14756 
*125 



Am. j^ 1844*50 



73780 
29512 
14756 



$ 1844*500 Ans. as before. 

12. What is the cost of 18745 pounds of tea, at $ *50, zn J 
dollar, per pound ? Ans. $ 9372'50 

13. What is the value of 9366 bushels of potatoes, at 33^ 
cents, or ^ of a dollar, per bushel ? M^-^ = $ 3122 Ans, 

14. What is the value of 48240 pounds of cheese, at 
$ *06i^, = ^V-of a dollar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 5 cents, =z ^^ of a dollar, • 
apiece ? Aiis. $ 2 ±3^50 

16. Vvhat is the value of 151020 bushels of apples, at 20 
cents, = -J of a dollar, per bushel ? Atvs. %^QM^^^. 

17. What will 264 pounds of butter eoi^V, %X. \^\ ^e^^a* 
per pounds Aws- %^>^' 

IS, What eoBt 8740 yards of cloth, al ^ V^^ i^^^ ^'^^"^ 
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4) $ 3740 =: cost at $ V per yard. 
935 r= cost at $ ^25 per yard. 

An8^ $ 4675 = cost at $ 1^25 per yard* 

19. What is the cost of 8460 hats, at $142^ apiece? 

— — at $ 1*50 apiece ? — — at $ 3'20 apiece ? at 

$4H>ei apiece? 

Ans. $9517*50. $12690. $27072. $3436B*75. 

If 30. To find thevalue of artidea sold by the 100, or 1000^. 

1. What is the value of 865 feet of timber, at $ 5 per 
hundred ? 

OPERA'nON. p^^ f^^^ i^ i^^-pl^^^ ^^ 

? value WQuld be 865 X 

I $ 5 = $' 4326 ; but the 

$ 4325 == value <tt $5 ferfoot. price is $ 5 for 100 feet ;. 

consequeniiy, $4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100,-we shall obtain the 
true value; but to divide by 100 is but to cutoff the twa 
right hand figures, or, in federal money, to remom the separa^ 
trix two figures to the left.. Ans. $ 43*25. 

It is evident, that, were the price so much per thousands 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive th-e 
general Rule forfinditig the value of articles sold hy^ the 100, 
or 1000 : — ^Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the tu?o right hand figures, and. 
the product will be the answe^r, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 1000^ 
cut off the three right hand figures. 

EXABIPI^BS FOR PRACTICEL 

2. What is the value of 4250 feet of boards, at $ 14 per 
1000 ? Am, 59 dollars and 50 cents^ 

OPERATION. 
4250 

$ 14 In this example, because the price is at 

-rrrrr so much per lOOO feet, we divide by 1000^ 

^^0 ^ cut oflT three figures. 



IT 30, 31. DIYISION OJr r£DJCRAL MOK£T. 6tt 

3. What will 3460 feet of timber come to, at $ 4 per 
hundred ? 

4. What will 24650 bricks come to, at 5 dollars per 1000 ? 
6. What will 4750 feet of boards come to, at $ 12'25 per 

1000 ? Am. 58487. 

6. What will 38600 bricks cost, at $ 4*75 per 1000 ? 

7. What will 46590 feet of boards cost, at $ 10'625 per 
1000 ? 

8. What will 76 feet of timber cost, at $ 4 per 100 ? 

9. What is the value of 4000 bricks, at 8 dollars per 1000 ? 



DIVISION OF FEDERAL MONEY. 
IT dl» 1 . If 3 yards of cloth cost $ 5*25, what is that a yard ? 
OPERATION. $5'25 is 625 cents, 

3)5'25 which divided by 3, the 

'"^ quotient is 175 cents, 

AnsweTj 176 centSj = $ 1*75. which, reduced to dollars, 

is $ 1'75, the answer. 

2. Bought 4 bushels of com for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, redilce the 
$ 3 to cents, by annexing two ciphers, thus : 

OPERATION. 300 cents divided by 4, the quotient 

4)600 ig .^5 ggj^^g^ ^g pyj^jg ^£ each bash, of 

Am. '75 cents. corn. 

3. Bought 18 gallons of brandy, for $42*75; wh«* ^'^<\ it 
cost a gallon ? ^- 

OPERATION. 

18^42'75(2375 im%, = $ 2*376, the answer. 
36 



67 $ 42*76 is 4275 cents. After bringing 

64 down the last figure in the dividend, and 

dividing, there is a remainder of 9 cents, 
which, by annexing a cipher, is reduced 



_^^ dividing, there is a remainder of 9 cents, 

126 " ' - - , 

to mills, (90,) in which the divisor is con- 



90 tained 5 times, which is 5 mills, and there 

9Q is no remainder. Or, we might have re- 

duced $ 42*75 to mills^ ftcfotft ^'o?\^xv.^O«^ 

annexing a ciplaet, ^'^i^ tk^%^ ^WOoi.> 
divided by 18, would have giveu t\ie same te%^xj^V^*®A^ "ss^^^ 
wbieh, reduced to dollars, is $2'SK5, Vke %u%A^«t- 
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4. Divide $ 59<387 by 8. 

OPERATION. 

8)59*387 

Quotient^ 7'423f , that is, 7 dollars, 42 cents, 3 mills, and f 
of another mill. The f is the remainder, after the last di- 
vision, written over the divisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to mills, as the 
parts of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (-[-) is annexed,^to show that 
there is a remainder, thus, $ 7^423 -|— 

RULE* 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
bers. T^e quotient will be the answer in H^ lowest defwrnkna' 
tion in the given suniy which may then be reduced to dollars.. 

Note. If the sum to be divided contain only dollars,, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before dividing ; or, we may first divide, annexing 
ciphers to the remainder, if there shall be any, till it shaU 
be reduced to mills, and the result will be the same. 

EXAMPLES POB PRACTICE. 

5. If I pay $468*75 for 760 pounds of wool, what is the 
value of 1 pound ? Ans. $ 0*626 ; or thus, $ 0'62J, 

6. IC a piece of cloth, measuring 125 yards, cost $ 181*25^ 
whatsis that a yard ? Ans, $ V45; 

7. If 536 quintals of fish cost $ 1913^52, how much iji tha| 
a qiiiital ? Ans, $ 3^57* 

8. Bought a farm, containing 84 acres, for $ 3213 ; what 
did it cost me pei^ acre ? Ans, $ 38*25* 

9. At $ 954 for 3816 yards of dannel, what is that a yard ? 

Ans. $0*25. 

10. Bought 72 pounds of raisins for $8; what wa$ that 
a pound ? -^ = how much ? 

Ans. $0«111|; or, $0*lll-f, 

11. Divide § 12 into 200 equal parts j how mucli is one 
of the parts ? j^ = how much ? Ans, $ 0^006, 

12. Divide $ 30 by 750. ^^ = how much > 
7a Divide $60 by 1200, yf^^y = how much ? 

J^, Divide $215 into 86 ^e^ial p«rl&\ Ww mocb. Teill 
cjj.? of the parts be P ^^ =: how muclkl 
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15. Divide $ 176 equally among 250 meo ; how BNiek 
will each man receive ? ^^ =:: how much ? 



SUPPLEMENT TO FEDERAL MONEF. 

QlTESTlblVS. 

1. What is understood by simple numbers? 2. 



by compound numbers? 3. •* by different denominor 

tions ? 4. What is federal money ? 6. What are the de- 
nominations used in federal money ? 6. How are dollars 
distinguished from cents ? 7. Why are two places assigned 
for cents, while only one place is assigned for mills ? 8. 
To what does the relative value of mills, cents, and dollars 
correspond? 9. How are mills reduced to dollars? 10. 
— r to cents? 11. Why? 12. How are dollars reduced 
to cents ? 13. — — to nulls ? 14. Why ? 15. How is 
the addition of" iederal money performed ? 16. — 
subtraction? 17. ■ multiplication? 18. — — . divi- 

sion ? 19. Of what name is the product in multiplication, 
and the quotient in division ? 20. In ca3e dollars onh^ are 
given to be divided, what is to be done ? 21. When is one 
number or quantity said to be an aliquot part of another ? 
22. What are some of the aliquot parts of a dollar ? 23. 
When the price is an aliquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called ? 25. How do you find the cost of articles, sold by 

the 100. or 1000 ? 

BXEBCISES* 

1. Bought 23 firkins of butter, each containing 42 pounds*, 
for 16^ cents a pound ; what would that be a firkin, an/ 
how much for the whole ? Ans. $ 159*39 for the whole. ^ 

2. A man killed a beef, which he sold as follows, "t^ the . 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the \ 
other 125 pounds, for 4J cents a pound; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound; to what 
did.thfi whole amount? Ans, $35*47. 

3. -farmer bought 25 pounds of clover seed at 11 cents 
a poiuid, S pecks of herds grass seed far $2 '25, a barrel of 
flour for 1^ 6*50, 13 pounds of sugar at 122- cents a pound * «' 
for which he paid 3 cheeses, each wei^Um^'^fl ^wss^i^^^'^'^^ 
8|. c-mts a pound, and 5 bajrels of ci&et ^\. ^V'^^^ ^^iv 

y The hclance tcareen ib.^ articlea\>o\i^\it ^u^ ^\^ ^a^"^ 
ia it for, rr c^tinst th^ farnier ? .r ' " 
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4. A maa dies, leaving an estate of $ 71600 ; there are 
demands against tbe estate, «aioanting to $ 39876^74 ; the 
residue is to be divided between 7 sons; what will each 
one receive ? 

5. How much coffee, at 25 cent; a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ans, 348 pounds. 

6. At 12^ cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? 

7. If 650 men receive $ 86^75 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 6i cents a 
pound, and took his pay in oats, at $ 0^50 a bushel ; how 
many bushels did he receive ? 

9. How many yards of cloth, at $4^66 a yard, must be 
given for 18 barrels of flour, at v$ 9^82 a barrel ? 

10. What is the price of three pieccj of cloth, the first 
containing 16 yards, at $ 3*75 a yard ; the Second, 21 yards, 
at $ 4*50 a yard ; and the third, 35 yards, at $ 5*12f a yard ? 

IT 32. It is usual, when goods are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, With the amount cast up. Such bills are 
sometliD.cs called bUls qf parcels, 

Coston, January 6, 1827. 
.'i;/ . .ipd Atlas 

Botight ofBenj. Burdett 

12rl yards figured Satin, at $ 2'50 a yard, $31*25 

8^ gprin^ged Tabby, ... 1*25 ^ 10*00 

Received payment, $41*2d 

Bekj. Burdett. 



Salem, June 4, 1827. 

'^■;\ Jumes Faytv&H 

Bottght of Simeon Tlir^ 

- 'K);''vn/i! now Rum, 118 gal. each, at $0*31 a gal. 

2 v)M.' t- 1* renclj Braiuly, 126 an J 132 gal. .. 1'12^ — 

i JiO/i2- J*^' vl brovvn Sugar, Of cwt. ..10*34 .. cwt 

o caK>.s of Rice, 2 cwt. 1 qr. 17 lb. each, .. *05 .. lb. 
.^^ InjR CoiToe, 75 lb. each, .. *23 

* ]iiOoi hy^jii Tea, SGlb. .. *92 



.. •••• 



^'^ksccived payment, - $700^52^ , 

i^' - For Siiaffon Thx'j V, Nj 

Ojj-y of ^ ■■■•, ■! - . -a T V! V HT - li. . 
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WilderneM, T^hrmcj B, 1S8T. 
lift". Peter Cctrpenter 

(See ir 30.) Bought of Asa FaUtre^ 

6682 feet Boards^ at $6 per M. 
2000 .. 8'34 

800 Thick Stuff, .. 12*64 

1500 ..... Lathing, .. 4' 

650 Plank, .. 10' 

87d Timber, .. 2'60 C. 



Received payment, $ 101'849 

AsaFalltree. 

Note. M. stands for the Latin milley which signifies 1000, 
«iid C. for the Latin-«7ord centumy which signifies 100, 



maDvonoir. 

tr 33. We have seen, that, in the United States, money 
Is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned in years, months, 
weeks, days, hours, minutes, and seconds, called denomina-^ 
tions of time. Dists^nce is reckoned in miles, rods, feet, and 
inches, called denominations of measure, &c. 

The relative value of these denominations is exhibited in 
tables, wfiich the pupil must commit to memory. . 



ENGLISH MONEY. 



The denominations are pounds, shillings, pence, and fiir- 
tilings. 

4 farthings (qrs.) make 1 pe-*^^, marked d. 
12 pence - - - - 1 shilling, - - «^ 
20 shillings - - - - 1 pound, • - i&. 

Note, Farthings are often wrij^eu as tl\e ttisiMvoiy 

penny; thus, 1 fartbmg ig written id.» t {ox^T^g^" 
martbings, ^d. 




TO 



BKDUCTIOX. 



irss. 



How many fi&rthiDgs in 1 

penny? in 2 pence? 

in 3 pence ? in 6 

pence ? in 8 pence ? 

in 9 pence ? ■ in 12 pence ? 

in 1 shilling ? in 2 

shillings? 



How manype;ice in 2 shil- 
lings ? — ' — in 3 8. ? in 

4 s.? ■■ ■ in 6 s. ? in 

8s. ? in 10s. ? in 2 



How many ^ence in 4 far- 
things ? • in 8 farthings ? 

in 12 farthings ? 

a1 • % * 



shillings and 2 pence ? — : — 

in2s. 3d.? in2s. 4d.? 

in 2 s. 6 d. ? in 3 s. 6 d. ? 



in 4 8. 3 d. ? 



How many shillings in 1 

pound ? in 2£ . ? 

in3iB.? — -in4iB.? 

in4iS.6s.? in6iB.8s.? 

in 3iB. 10s.? in 



2£. 15 s.? 



m 

24 farthings ? — ^ in 32 far- 
things ? in 36 farthings ? 

in 48 qrs. ? How many 

shillings in 48 qrs. ? in 

96 qrs. ? 

How many shillings in 24 

pence ? in 36 d. ? 

in48d.? in72d.? 



in96d.?- 
in26d. ?- 
in 28 d. ?-- 
in 42 d. ? 



in 120 d.?. 
.in27d.?- 
■in30d. ?. 
in 51 d. ? 



How many pounds in 20 shil-,. 

lings ? in 40 s. ? in 

60 s. ? in 80 s. ? in 

86 s. ? —in 128 s. ? iii 

70 s, ? — — in 55 s. ? 



It has already heen remarked, that the changing of one 
kind, or denomination, into another kind, or denomination, 
without altering their value, is called Reduction. ;(^ 27.) 
Thus, when we change shillings into pounds, or pounds into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, the 
reduction is performed by Tmdtiplicatian ; and it is then call- 
ed Reduction Descending. But when we reduce a denomina- 
tion of le^s value into one of greater value, the reduction is 
peri'c rmed by division ; it is then cdled Reduction Ascending* 
Thus, to reduce pounds to shillings, it is plain, we must 
multiply by 20, Au^gain, to reduce shillings to poundis, 
•we must divide by 20. It follows, therefore, that reductim ' 
desctiidi^g cmd ascending reciprocally prove each other. 



P^ . 



ir siy 34. 



KIBUCTIOV. 



If 



^1 



1. InlTJ. 138. 6|d. how 
many farthings ? 

OPERATION. 
£, 8, d. grs» 
17 13 6 3 
20s. 



3d3«. in 17iS. 13 «. 
12 rf. 



4242 d 
4q. 



16971 qn. ike Ana. 

In the above example, be- 

tause 20 shillings make 1 

ound, therefore wo<naltiply 

7jS. by 20, inereasing the 

iroduct by the addition of the 

iven shillings, (13,) which, 

t is evident, must always be 

one in like cases ; then, be* 

^<iu8e 12 pence make 1 shil- 

n^ ng, we multiply the shillings 

^^53) by 12, adding in the 

ven penpe, (6.) Lastly, 

^^cause 4 farthings make 1 

^nny, we multiply the pence 

^^242) by 4, adding in the 

^ ven jfhrthings, (3.) We 

en find, that in n£. 13 s. 

d., are contained 16971 

things. 

IT 34. The process in the 
^^^^Uy examined, will be found 

^To reduce high denominor 

^"^orfj to hwety — Multiply the 

. highest denomination by that 

Xi\imber which it takes of the 

tx^mi less to make 1 of this 

tigher, (increasing the pro- 

dii^by the number given, 

*^<?/ that lesB denomina- 



h 




2. In 16971 ftrthings, hoi 
many pounds ? 

PP£RATI0N. 

Farthingd In B penny , 4)16971 3t« 

Fdaefiinaahmiiis, 12)4242 %<t 
ShiUingiinApMUid, 2|0)35|3 13 

ITJB. 

Ana. 17 JS. 13«. 6f 

Farthings will be reduce 
to pence, if we divide the] 
by 4, because every 4 fa 
things make 1 penny. Then 
fore, 16971 farthings divide 
by 4, the quotient is 424 
pence, and a remainder of \ 
which is farthings, of tl 
same name as the dividem 
We then divide the pen< 
(4242) by 12, reducing the: 
to shillings ; and the shillini 
(353) by 20, redueing the^ 
to poimds. The last quotien 
17i£., with the several r 
maiuders, 13 s. 6 d. 3 qrs. co] 
stitute' the answer. 

Note. In dividing 353 s. I 
20, we cu^t off the cipher, &c 
as taught TF 22. 

foregoing examples, if car* 
to be as follows, viz. — ^ 

. To reduce low dennvilnatioi 
to higficr^ — ^Divide the lowe 
denomination given by th 
number which it takea^-oi-tl 
same to make 1 of the ncs 
high er. Proc eed m vVte. ^-^ 
manner w\t\\ ^«lcA\ Bwce.*i^^i 
dcnc»mii\KAott, miiVW ^ov^^"^ 
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BEdtrcTXOBr. 



Td4. 



brought it to the denOminatioB 
requiredjv 



tion.) Proceed in the same 
manner with each sncceeding 
denomination^ until you have 
brought it to the denomination 
required. 



CXAMPUBS FOR PRACTICC 

Z. Reduce 32£. 15 s. 8d. 4. Reduce 31472 farthings 



to farthings. 

5. In 29 guineas^ at 28 s. 
eachy how many farthings ? 

7. Reduce $163, at 6 s. 
each, to pence ? 

9. In 15 guineas, how 
many pounds ? 



to pounds. 

6. In 38976 farthings, how 
many guineas ? 

8. Reduce 11736 pence to 
dollars. 

10. Reduce 21jiS. to guin- 



Note. We cannot reduce guineas directly to pounds, bat 
we may reduce the guineas to shillings^ and then the shi]-* 
lings to pounds 



TROY WEIGHT. 

By Troy weight are weighed gold,* silver, jewels, and aH 
liquors. The denominations are pounds, ounces, penny- 
weights, and grains. 

TABLE. 

24 grains (grs.) make 1 pennyweight, marked pwt. 
20 pennyweights - - 1 ounce, ----.- oz. 
12 ounces - - - - i pound, - - • - - lb. 



11. Bought a silver tank- 
ard, weighing 3 lb. 6 oz., pay- 
ii!^ at the rate of $ 1^08 an 
ounf*e ; what did it cost? 

>:% ii educe 2101b. 8oz. 
I'jt f^wi to pennyweights. 



1 



7 1b. 



o. iu 4 10. lloz. 3 pwt. 
Oi>;j.. of sikei, how many 



12. Paid $ 44^28 for a sil- 
ver tankard, at the rate of 
$ 1^08 an ounce ; what did it 
weigh ? 

14. In 50572 pwt how 
many pounds ? 

IG. Reduce 45681 grains 
to pounds. 



y* 'i:iK ^.cness rf ^cAd k tried by fire, and i» reckoned in caratSf by which is 
ffTiderftoc a n*e^\0^ part of atsv quantity ; if it lose notbinff in the triaf, it is said 1 
y hi>vf^ 2\ ct.rais line j if it lof'e 5 cardt», it is then 22 carats mie, which is the^tand- 

"P'/t *i* which fkbides the fire wtiboat Vo£s is said to ba ^'i (saxvit^ ^wiiS . <( 
-9 for air^r eoin i» U <w.2pwu» of fi»%«vVvw,wA \^\p«>».«i%^ ^ 
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APOTHECARIES' WEIGHT. 

Apothecaries' weight* is used by apothecaries and physi- 
cians, in compounding medicines. The denominations are 
pounds, ounces, drams, scruples, and grains. 

20 grains, (grs.) niake 1 scruple, marked 9* 

3 scruples - - - i dram, - - - 5 . 

8 drams - - - - 1 ounce, - - * J . 

12 ounces - - - . i pound, - - - ft. 



17. In9lb.8 J.,15. 2a. 
19 grs., how niany grains. 



18. Reduce 55799 grs. to 
pounds. 



.AVOIRDUPOIS WEIGHT.t 

By avoirdupois weight are weighed all things of a coarse 
«nd dros'sy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and selling,) and all kinds 
t)f metals, except gold and silver. The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams. 



TTABLJEk 



m^ked 



# 

i ounce, * m^Ked - 02. 
1 pound, ----- lb, 
1 quarter^ • " • • • 9. 
1 huridred weight, - - ;^ 
i ton, ---...' Jn . 



16 drams, (drs.) make 
16 ounces - - -. - - 
28 pounds - - - - - 
4 quartiers - - - - - 
20 hunc^^ weiglit - - 

Note 1. In this kind of weight, the words grf>£ juwrth^y 
are used. Gross is the weigl|t of ^the goods, .lie divj^eii^^-^ 
the box, bale, bag, cask, &e., i\diich ii-v^" tlicn t'^^ja the 
weight is the weight of tii€.^Qefrs^wAi4ie the tiae 

weight of the box, bale, bag, oj;^^^;^^, fcc^TS^"^/; <*- " 
lo winces. * \^^J^.S 

Note 2. , A hundred weight, it will be p*»i-.>^v>>- >^- '^^jf\ 
]^rchan,t6 at the present time, in our principal s''e8RoE%^ 
Wj and sell by the 100 pounds. 4N 

vi p.'T^^r ^ ... . . . , i , „_»..,._ — _ .^<^s. A 

'■^und and oanc© apothecaries' we/rgtil. v\pa\ \hft ^o^snA B.tiA<jaTWHc^k?i^ 
-^e, only diSerendy durided, aiiU siSxlvdfijul. % ^m^ . 

^^T^^f^ ^'-^ oz. avoJrdbpois, and 175 b. Trc^t =«v<4Vte *^< . 
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19. What will5cwt. 3 qre. 
171b. of sugar come .to,, at 
I2j- cents a pound. 

21. A merchant would put 
109 cwt qrs» 12 lb. of 
raisins into boxes, containing 
26 lb. each ; how many boxes 
will it require ? 

23. In 12 tons, 15 cwt 
1 qn 19 lb. 6 oz. 12 dr. Iiow 
many dirams ? 

25. In 23 lb. avoirduppis, 
how many ponnds Troy ? 



20. How much sugar, at 
12J- cents a pound^ may be 
bought for $ 82*628 ? 

22. In 470 boxes of raisins, 
containing 26 lb. each, how 
many cwt. ? 



24. In 7323500 drams, how 
many tons ? 

26. In 34 lb. oz. 6 pwt. 
16 grs. Troy, how many 
pounds avoirdupois ? 



CLOTH MEASURE. 

Cloth measure is used in selling cloths and other goods, 
soKl by the yard, or elL The denomination^ are ells, yards, 
ijnarters, and naOs. 

TABLE. 

4 r.iil^, (ca.) or 9 inches, make 1 quarter, marked qr. 
. f;"!wi'r<:, or 36 inches, - 1 yard, - -1- - yd. 
:^ rj ijrtcr:, ------ 1 ell Flemish, - - E.Fl 

• drt-n:, 1 ell English, - - E. E. 

4,:^ .-.^ -...•;.. 1 ell French, r eE.Fr. 

28. In9173na3^^ 



'> 



j2 573 yd?. 1 qr. 1 na 



!l!g ciw — 

ounr»e; wbl*y^'',\ ^ ' 

.*H. iJ educe '^^il^^K- ^^"^ 
1% T> iVL-io pennyw 



)W ma- 




ny yards? ^ '*t * 

30, Iiil88*yairV«^tfpwma- 
njdlsEngliwi? 



■•>t*v. 



^,v LONG MEASURE. 

^ W'j^'^'-^ ?3^5.'^i:re U iis^'ia measuring dista'.iPe9-,.»^g^,j3^jjjj^-. 

'p'/'^> wne^ kngth -6 v^oiiside^ed witUoul tt^vtrd to m^ 
j^^ e ^^f'*/.- 11 if nation/* c^re degreiis, leases, la'^es, ^\pA 
"^ 0-^ jurdit. Heetj iuekes, and baUey-coYuv:.. \ \ 
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TABI^E. 

8 barley-corns, (bar.) make 1 inch, 
12 ' inches, ----- l foot, 



- mariLcd - 



3' feet, - - 



5|- yards, or Kfjfeet, 
40 rods, or 220 yards, - - 

8 furlongs, or 320 rods, - 

3 miles, --''- - - - 
60 geographical, or Q^ ) ^ ^^ 

statute miles, -•*).' 



1 yard, .--.-- 
1 rod, per^h, or pole, - 
1 furlong, - - - - 



1 jnile, 
1 league. 



m. 

ft. ' 

yd. 

r.p» 

fur. 

M. 

L. 



deg. or 



360 degrees, 

31. How many barley-corns 
will reach round the gWbe, it 
being 360 degrees ? 

Note. To multiply by 2, is 
to take the multiplicand 2 
times ; to multiply by 1, is to 
cake the multiplicand 1 time ; 
to multiply by J, is to take the 
multiplicand half a time, that 
is, the half of it Therefore, 
:o reduce 360 degrees to stat- 
ite miles, we multiply first by 
the whole number, 69, and to 



a gryt circle, or circumfer- 
ence of the earth. 

32. In 4^55801600 barley- 
corn's, how many degrees ? 

Note, The baxlej-coiais be- 
ing divided by % and that 
quotient by 12,' %xe '1^ 
132106600 feet, which are to 
be reduced to rods. We can- 
not easily divide by' 16^ tm 
account of the fraction i ; but 
16i /ec^=33 half.fett^ ia 1 
rod; and 132105600 feet = 
264211200 hdf feety which,, 



the product add half the multi- j^vided by 33, ^ves 8006400 
plicand. Thus: 

i)360 

en 



3240 
2160 
180 half of the multiplicand. 

25020 statute miles in 360 de- 
arrees. 
33. How many inches from 
Boston to the city of Wasli- 
iim^&Vy if beii^g 482 miles ? 

<v many times vv^ill a 

14 feet and 6 inches 

rperenee, tura round 

irom Uosfonfto 

in^40mileii 







r 



..■*,» 




rods. 

Hence, when the divisor h 
encumbered with a frnction., 
J or f , &c*, we may rediice 
the divisor to hrlveSy or fijurtk\. 
&c., and reduce the (Jt^HeTi^<Jj 
to Ae same; then Vn^r^ ^^ 
tient will be the tiae on""; 



34. In GC*^953«J^_I 



GD 
how manv miles £?. 



36. If a wheel V v<& 5:q^\. v 
inches iu c.\YCvrK\t^>:^Twe^^\.v^:^^ 
round 1*2^^0 \A\a^^ Va ^>V^^ 
from r>-s\o^ V.> t^iia^V^^^2v.v*^ 




« 
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LAND OR SQUARE MEASXJRE. 

Square measure is used in measuring land^ and any other 
&ing, where length 4uid breadth are considered. The de- 
nominations are miles, acres, roods, perches, yards, feet and 
inches, 

IT 35, 3 feet in length make a yard in long measure ; hut it 
requires 3 feet in length and 3 feet in breadth to make a yard 
in square measure; 3 fe^in length and (me foot wide make 
3 square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6^quare feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet. This will 
clearly appear from ifxe annexed figure^ 

3 fceX = 1 yard. 






^r 



.Ma^i^iM^^^ ^Ktmmm^tmmm ^■MBaaMHHM 



It is plain, also, that a square foot, 
that is, a square 12 inches in length 
and 12 inches in hreadth, must con-* 
tain 12 X 12 =: 144 square inches. 



/ 



TABLE. 

144 square inches = 12 X 1^ that is, ^ 

12 inches in length anff 2 inches > make 1 square foot, 
in hreadth ------ ) 

9 souare feet == 3 X 3 ; that is, 3 feet > . ^ j ^.^ ^.^ 
in ler.fTth and 3 feet in breadth J H J • 

30f fcquars yards =r 5^X 5^, or"272^ ) _ < 1 square rod, 
square i^ct .£= 16J X 10 J, ^ ) ' ( perch or pole. 
^>qii are rods, --.-----l rood. 

.5- roods, or 160 square rods, - - 1 acre. 

^^I^'f acres, -------- 1 square tnil^ 

9 fv/T'f^fanti^Vi chain, used in measuring land, is 4 rods 
iigth. ^consists of 100 links, each link being 7-^^,, 
"^Sfhcs ill length; 25 links make 1 rod, long menaure, ^ HSid 
t'2a square links make 1 fiquare rod. '"' 









ir S5, 36. 
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37. In 17 acres 3 roods 12 
rods, how many square feet ? 

Note, In reducing rods to 
feet, the multiplier will be 
272^^. To multiply by i, is to 
take a fourth part of the inul- 
tiplicand. The principle is 
the same as shown H 34, 
ex. 31. 



39. Reduce 64 square miles 
to square feet ? 

41. There is a town 6 miles 
square ; how many square 
imles^ in that town ? how 
many acres? 



38. In 776467 square feet, 
how many acres ? 

Note. Here we have 776457 
square feet to be divided by 
272^ » Reduce |he divisor to 
fourths^ that is, tb the lowest 
denomination contained in it ; 
then reduce the dividend to 
fourths J that is, to the same 
denomination, as shown IT 34, 
ex. 32. 

40. In 1,784,217,600 square 
feet, how many square milc^ ? 

42. Reduce 23040 acrco ^ 
^square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in meafisuring things that 
Lave length, breadth, and thickness; such as timber, wood,, 
stone, bales of goods, &c. The denominations are cords, < 
tons, yards, feet, and inches. fl|| «., 

tr 3^. It has been shown, that a square yard contains *• 
3X3=9 square feet A cubic yard is 3 feet longj 3 feet ^ 
•wide, and 3 feet thick. Were it 3 feet long, 3 feet wide, 
an4 ^»€ foot thick, it would contain 9 cubic feet ; if 2 feet ^^ 
thid^, it would contain 2 X 9 = 18 cubic feet; and, as it is 
3 feet thick, it does contain 3 X ^ = 27 cubic feet. Thir' 5 

will clearly appear from the , 
anijexed figure. ,-^^ 

It is plain, also, that a c^ '• 
foot, that i^i, a sciirl, Ifi iji^^ 
in leDgtb, 1 2 inch es i n hi^a/ ^^ 

** and 12 inches in thick r 
will contain 12 X 12 X '- 
sr> 1728 solid 01 c^Vw^s.wv^v^'*''^!^^ 



M 
o 



r\\ 



\\]\]\ 
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1736 solid inches, r=: 12 X 12 X 12, ) 

that is, 12 inches in length, > make 1 solid foot. 
1 2 in breadth, 1 2 in Ihiclmess, } 

27 solid feet, = 3xtX3 ^ - - - 1 soKd yard. 
40 feet of round timber, or 50 feet > , . , j 

of hewn timber, I ;. - -S" ' ^ ^on or load. 
128 solid feet, =8X4X4, that S • 

is, 8 feet in lengtli, 4 feet in > - -^ 1 cord of wood, 
width, and 4 feet in height, j > * 

Note, What is cslleddL cord foot, in measuring wood, is 
16 solid feet; that is, 4 feet in length, 4 feet in wM'th, and 
I foot in height, and 8 such feet, that is, 8 cord jfeet 4E^ake 
1 cord. * ,: 



43. Reduce 9 tons of round 
timber to cubic inches. 



45. In 37 cord feet of wood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49, In i6 cord^ of wood, 
how many cord feet? how 
ai any solid feet? 



44. In 622080 cubie inches? 
how many tons of round tini- 
ber ? 

46. In 592 solid feet of 
wood, how many cord feet ? 

48. In 8 cords of wood, how 
many cord feet ? 

50. 2048 solid feet of wood, 
how many cord feet? how 
many cords? 



\ WINE MEASURE. 

Wine measure is used in measi«ing all spirituous liquors, 
ale and beer excepted ; also Tinegar and oil. The dei)|iy- 
aations are tuns, pipes, hogsheads, barrels, gallons, qiSris, » 
pints, tind gills. |^ * 

giHs (gi.) - make - ■* 1 pint, marked pt 
^y^ini*. -^i,.-.-l q^rt, - - - qt. 
^5rq^Aftrts --.,--- 1 gallon, - - - ns*^ 



^^ ^igalloi.s ------ 4 bairel, 

^"1-25 t/allons -«-•.-! hogshead, 
^ ^gsheads - - - - - 1 pipe, 

V^ 4 hogsheads - 1 Uiu, - - 



^.-A 



' '■'■%- 

i : V*- 



4 
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51. Reduce 12 pipea of wine 
to pints. 

53. In 9 P. 1 hhd. 22gals. 
3 qts. how many gills ? 

55. In a tun of cider, how 
many gallons ? 



59. In 12096 pints of wine, 
how many pipes ? 

54. Redqce^ 39032 gills to 
pipes. 

56. Reduee 252 gallons to 
tuns. 



^ ALE OJl BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, and 
milk. ^ The denominations a^e hogsheads, barrels, gallons, 
quarts, and pints. 

TABIiE. 

2 piftts (pts.) - make - 1 quart, - marked qt. 

4 quarts - - - - - 1. gallon, ----- gal, 

36 gallons - - - - 1 barrel, ----- bar. 

54 gallons -*---.! hogshead, - - - - hhd. 

Note, A gallon, beer measure, contains 282 cubic inches. 



57. Reduce 47 bar, 18 gal. 
of ale to pints. 

59. In 29 hhds. of beer, 
how many pints ? 



68. In 13680 pints of ale, 
how many barrels ? 

60. Reduce.12528 pints to 
hogsheads. 



jL 



DRY MEASURE. 



■■■*^ 



'jnu^es 



Dry measure is used in measuring ^att^'drV ?;oods, 
grain, fruit, toots, sal^. coal, fcc^-^ '^he deiiomina* 
chaldrons, bushels, pecks, quay^, and pints.- -'^"^^linute*^ 



qua; 
^BI-E. 




2 pints (pts.) make^/ - 1 quart, - mark, 

.^c.^uarts - '^y^gr^ - 1 peck. *- - -^ 

^luch i»>-^ Q^r^""^ ^ - - 1 busheL - - - ^ 

fl783 ? ,t^ 7 "... 1 chald^u, 



V 




■t 



'Stllon, dry measure, c^U^s^x>8%#\>^tv^^*- 
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61. In 75 bushels of wheat, 
how many pints ? 

6S. Jleduce 42 chaldrons of 
oals to pecks. 



62. In 4600 pints, how ma- 
ny bushels ? 

64. In 6048 pecks, how ma- 
ny chaldrons ? 



/ 



TIME. 



The denominations of time are years, months, weeks, 
days, hoHjTs, minutes, and seconds. 



TABIiE. 

60 seconds (s.) - make - 1 minute, marked 

60 minutes ------ 1 hour, - - - . 

24 hours ----.--l day, - - - . 

7 days -------1 week, '- - - . 

4 weeks ------ 1 month, - • - - 

13 months, 1 day and 6 hours, > 1 common, or 



or 365 days and 6 hours, > Julian y^r. 



:•! 






-m. 
h. 

- d. 

- w. 

- mo. 

- yr. 



IF 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
io '»V8, viz. ^ 

l3t month, has 31 days. 



January, 

F'^Xrnary, 

_>Ta».^h, 

\ '> 

Win* ;; 

ale and ' ' 
nations 



2d, 

3d, - - 

4th, - - 

5th, - - 

6th, - - 



8 



wints, ^i^^V^^^^I? - - " 
lltli, - - . 






28 
31 
30 
31 
30 
31 
31 

to 

30 



Note, When any year 
can be divided by 4 with- 
out a remainder, it is call- 
ed leap year, in which 
February has 29 days. 



\ 







\y/ commit 



monthSlwi; ^® ^^*^^y fi^^-^-oS 



Z to memory the foIiovN.-'^S » - i 



»nd 



Thirty ^ys hath Sep 



pternber, 






'A 
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The first seven letters of the alphabet, A,^, C, D, E, F, O, ^ 
are used to mark the several days of the week, and they are ^ 
disposed in such a manner, for every year, that the letter A 
shall stand for the 1st day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Sunn 
day^ in any year, is called the Dominical letter for that year. 
The Dominical letter being known, the day of the week ^ ' 
on which each month comes in may be readily calculated 
from the following couplet ; 

, At Dover Dwells George Brown, Esquire, 
Good Carlos Fitch And David Fryer. 

These words correspond to the 12 months of the year, and 
theirs/ letter in each word marks the day of the week op.— ^' 
which each corresponding month comes in ; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falk, in the 
year 1827, the Dominical letter for which year is G. Good 
answers to July ; consequently, July comes in on H&Aflay ; 
wherefore the 4th day of July falls -on Wednesday^^ 

Note, There are two Dominical letters in leap years, 
on€ for January and Felmiary, and another foT the rest of 
the year, 

65, Supposing your age to 
be 15 y. 19 d. lib. 37m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to. the year ? 

67. How many minutes from 
the 1st day^f January to the 
14th day of August, inclusive- 

ly? 

69. How many minutes from 
the commencement of the war [how many years 
between America asff lEng- 
land, April 19tbj^<;jm5, to the 
eettlemcQt oJ/S^eneral peace, 
wMch to(/T place Jan.' 20th, 
1783? ^^ ^ 



66. Induce 475047466 se- 
conds to years. 



68. Reduce 32544aj»jnu*es 
to days. / 



25449j»] 



70. In 4079160 minute''* 



■.r 
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CIRCULAR MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and lotigi 
tude ; also in computing the revolution of the earth an 
other planets round' the sun. The denominations are circles 
signs, degrees, minutes, and seconds. 

TABIiE. / 

60 seconds ('') - make - 1 minute, - marked « * 
60 minutes •-----! degree, ---*-' 

30 degrees ----- i sign, ------ j 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Notei, Every cirde, whether great or small, is divisibl 
into 360 equal parts, called degrees. 



71. Reduce 98.130 25' to 
seconds. 



72. In 102P300", how man 
degrees ? 



ThMSHwing^ are denomnoHona of things not included i 
the Tables : — 

12 particular things - make - 1 dozen. 

12 dozen ---•--.-! gross. 

12 gross, or 144 dozen, - - - - 1 great gross. 

• Also, 
20 particular things - make - 1 score. • 

6 points make 1 line, < mkd in measuring the length c 
y^^Hlines - - 1 inch, ( the rods of clock pendulums. 

/ 4\5fei . - 1 hand $ used in measuring the height o 
'^ . ( horses. 4^ 

6 feet - - 1 fathom, used in measuring depths at sea. 

112 pounds - - make - - 1 quintal of jfidl. 

24 sheets of paper ^-^^j^j^e - 1 quire. 
?0^ quires ----- - ~='-^i ream. 




^^^ .Jj^yjbBt 18 reduction? 2. Of how many va^^,_ 
'Auction ? 3. What is understood by dljereni detw 
^s ofmoneyy weight, measure, Sic? 4* Hon^ ^i^ 
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nominations brought into lower ? 5. How are low denomi"* 
nations brought into higher? 6. What are the denomina- 
tions of EngUsh money ? 7. What is the use of Troy weight, 

and what ape the denominations ? 8. avoirdupois 

weight ? the denominations ? 9. What distinction do 

you make between gross and net weight ? 10. What dis- 
tinctions do you make between long, square, and cubic 
measure ? 11. What are the denominations in long mear 
sure ? 12. in square measure ? 13. in cubic mea- 
sure ? 14. How do you multiply by ^ ? 16. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found ? 17. How 
is ^he solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord foot'? 20. How many . 
such feet make a cord ? 21. What are the denomination& 
of dry measure ?. 22. — - of wine measure ? 23. ■ 6i 
time ? 24. of circular measure ? 26. For what is cir- 
cular measure used ? 26. How many rods in length is Gun- 
ter's, chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 

1 cwt.? 

1. In 46i^ . 4 s., how many dollars ? Ans. $ 154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Arts. 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt. 7 grs., may he 
made of 31b. 5 oz. 16 pwt. 2 grs., cf gold? Ans, 166. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wl^eel, 18 feet 6 inches iji.^--^ 
circumference, turn roundi^^^^ws^ing over it ? 

^^^' A713. 189^^^ t»Tne5. 

5. In 470 boj^^W sugar, each 26 lb., ho^ many cwt ? 

6. In 10 Uh^of silver, how many spoons, each weic^hing 

6 oz. 10 ^cvt ? ^ 

7. Hoj(v many shingles, each covering » space 4 incb'R 
one v.ayjibd 6 inches the other, would 'it talve to cover 1 
square fd ot ? How many to cover a xoo^ ASS i^^ Vit^^^^^-^ ^ 

ilft^i^t iiJe ? (See TT 25.) Aas. to the lost, V\%^ ^"^xS^i^ 
^.j.' r- niABy cords of wood m a pWe ^^ ^'^'^^^'^Jj^ev. V^^^ 
V ^ ^cht high > Ans. 4 cotd-a, ^-^^ ^ ^"^ 
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9. There is a room 18 feet in length, 16 feet in width, 
and 8 feet in height; how many rolls of paper, 2 feet wide, 
and containing 11 yards in each roll, wilHt take, to cover the 
walls? Am. 8|f. 

10. How many cord feet in a load of wood 6 J feet long, 

2 feet wide, and 5 feet high ? Am, 4^ cord feet 

11. If a ship sail 7 miles an. hour, how far will she sail, 
at that rate, in 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of hrandy, at $2^75 a gal- 
lon ; how much did each hogshead come to, and to how 
much did the whole amount ? 

13. How mucb cloth, at 7 s. a yard, may he hotight for 
29JS. Is.? 

14. A goldsmith sold a tankard for lOiS. Sis. at the rate 
of 6 s. 4 d. per ounce ; how much did it weigh ? 

15. An ingot of gold weighs 2 ib. 8 oz. 16 pwt. ; faow 
much is it worth at 3 d. per pwt. ? 

16. At $ 0'18 a pound, what will 1 T. 2 ewt. 3 qrs* 16 lb. 
of lead come to ? 

17. Reduce. 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is 44^ feet in 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this roof? if 3 
courv«5es make one foot, how many courses will there be on 
onft side of the roof? how many shingles will it take to 
cover one sidri ? to cover both sides ? 

Am. 16020 shingles. 

19. IIov/ many steps, of 30 inches each, must a man take 
n tvaveliing 54^ miles ? 

20. How many seconds of time '^ould a person redeem 
in 40 years, by rising et^h morning ^ hour earlier than he 



Tiow.uoesi* 

2/. If a man lay up 4 shillings^each day, Sundays ex- 



i 



pt^d. Low many dollars would he lay up in 45 years? 
li candles are made from 1 pound i?.f tallow, how 
jrany dozen can be made from 24 pounds and 1(& ounces ? i 
?3. Kjuc ]/v>und of wool maice 60 knots oA yam, how] 
laau^ skeins, of ten Imots each, may be spun frow 4 pounds J 
6 ofiarf'S of wool ? \ 
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ASDITZOV 

OP COMPOUND NUMBERS. 

IF 38. 1. A boy bought a knife for 9 pence, and a comb 
for 3 pence f how much did he give for both ? Ana. 1 shilling, 

2. A boy gave 2 s. 6 d. for a slate, and 4 s^ 6 d. for a book; 
how much did he give for both ? 

3. Bought one book for 1 s. 6 d., another for 2 s. 3 d., an- 
other for J7 d. ; how much did they all cost ? Am, 4 s. 4 d. 

4. How many gallons are 2 qts. + 3 qts. + 1 qt ? 

5: Haw many gallons are 3 qts^ + 2 qts. + 1 qt 4- 3 
qts, 4- 2 qts. ? • i i i t" 

6. How many shillings are2d. +3 d. +6d. +6di-f-7d. ? 

7. How many pence are 1 qr. -j- 2 qrs. + 3 qrs. + 2 qrs* 
+ 1 qr. ? ^, 

8. How many pounds ate 4 s. + 10 s. + 16 s. + M. ? 
^ How many minutes are 30 sec. -f- 45 sec. -j- 20 sec. ? 

10. Ho w many hours are 40 min. + 25 min. + 6 min. ? 

11. How luany days are 4 h. + 8 h. -f 10 h. -f 20 h. ? 

12. How many jards in lengdi are 1 fi -j- 2 f * -{- 1 f . ? 

13. How many feet are 4 in. -f 8 in. 4- 10 iti. + 2 in: 
-f- 1 in.? 

14. How much is the amount of 1 yd. 2 ft. 6 in. -f 2ydsi 

lift. Sin. ? 

15. What is*the amount of 2 s. 6 d. -f-4 s. 3 d. +7s. 8d. ? 

16. A man has two bottles, which he wishes to fill with 
-^ine ; one will contain 3 ^al. 3 qts. 1 pt, and the other 3 
qts. ; bow much wine can he put in them ? 

17. A man bought a horse for 16iS. 14 s. 6 d.^. a pair of 
oxen for 20iS . 2 s. 8 d., and a cow for 5iS . 6 s. 4 d. ; what 
did he pay for all ? 

When the numbers are large, it will be most convenient 
to write them down, placing those of the same kind, or de« 
nomination, directly under each other, and, beginning with 
those of the least value, to add up each kind separately. 

In this example, adding up the 
column of pence, we find the amount 
to be 18 pence,, which being == 1 ** 
6d.,4tis piain^lhtit \^e txvsk^ ^t^X^ 
down the 6 d. \mdet \kft e^xxxosi ^^ 
pence, and reserve li!be \ s. \o>a^^^ 
ed in with the o*€r ^\wV\S2Si^^- 
U 





OPERATION. 




£. s, d. 


• 


15 14 6 




20 2 8 




5 6 4 


Ai.j, 


41 3 6 
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1 



Next, adding up the column of shillings, together with 
the 1 s. which we reserved, we find the amount to be 23 s. 
= 1 iS . 3 s. Setting the 3 s. under its oton column^ we add 
the 1 £ . with the other pounds, and, finding the amount to be » 
41 £ ., we write it down, and the work is done* i 

Ans,4l£.3 8.ed. 

Note* It will be recollected, that, to reduce a lower into ^ 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually called carrying for that number : 
thus, between pence and shillings, we carry for 12, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the Addition of Compound Numbers : 

I. Write the numbers to be added so ihat those of the 
same denomination may stand directly under each other. ' 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it take» of 
the same to make one of the next higher denomination> 
Proceed in this manner with alL the denominations, till you 
come to the last, whose amount is written as in simple num?* 
hers. " ^ 

Proof, The same as in addition of simple numbers. 

' fiX^UffPLBS FOR PRACTICE. 



£. 8. d. qr. 
46 11 3 2 
16 7 4 
638 l9 7 1 


£. *. d. 

72 9 6J 

18 10| 
36 16 5| 


£. 
183 
8 


a. 
19 
17 
15 


d. 

4 

10 

4 


/ / :. ' 








/&» oz. pwt. gr. 

36^ 7 10 11 

42 6 9 13 

,81 7 16 15 


Troy Weight. 

oz. pwt. gr 
6 14 9 
8 6 16 
3^ 11 10 


oz. 

• 

3 


pwt. 

13 

7./ 


8^' 

16 
4 



Bought a isilyet tankard, welghmg 2 lb, 3 oz., a silver 
*upy weighing 3 oz. 10 pwt., and a svYvet \\AxDJc^e^^'v€«^giil^^ 
py^'t. J3 grs, ; wbat was the weigjfcil oi \\xe \^\ksXe^. 
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AVOIRBX7POIS Weight. 

T, ewt. qr. lb. ex. dr. ctot. or. lb, az, dr, 

14 11 1 16 5 10 16 3 18 6 14 

25 8 11 9 15 2 16 8 12 

7 18' 25 11 9 22 11 10 



A man bought 5 loads of hay, weighiiig as follows, viz. 
23 cwt. ( = 1 T. 3 cwt.) 2 qrs. 17 lb. ; 21 cwt 1 qr. 16 lb. ; 
19cwt. qr. 24lb. ; 24 cwt 3 qrs. ; 11 cwt Oqr. llb.f 
bow many tons in the whole ? 

Cloth Measure. 

yds. qr. na. E. Fl. qr. nd, E. En. qr. na. 

36 1 2 41 1 2 75 4 2 

41 2 3 18 2 3 31 1 

65 3 1 57 1 28 3 1 



There are four pieces of eloth, which measure as follows, 
viz. 36 yds. 2qrs..l na. ; 18 yds. Iqr. 2 na. ; 46 yds. 3 qrs. 
3 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 

Long Measure. 



Deg. int. fur. r. ft. 
59 46 6 29 15 


in. bar. Mi. fur. pot. 
10 2 '37 


216 39 1 36 14 
678 53 7 24 9 


6 1 

8 1 8 6 27 


• 

^IjAnd or Sq, 


DARE Measure. 


Pol. 'fil in. 

36 179 137 


Jl. rood. pol. ft. in. 
66 3 37 245 228 


19 248 119 


29 1 28 93 25 


12 96 75 


416 2 a\ \^ \\^ 



i 



88 ADDinoif or cx>mpounx> itumbuui. 

There are 8 fields, which meftsiire as follows, yIz. 17 A 
8t. 16 p.; 28 A. 5 r. 18p. ; 11 A. Or. 25 p.; how mud 
land in the three fields ? 

SouD OR Cubic MeasuAj^. 



Tan, 


ft. 


hi. 


29 


36 1229 


12 


19 


64 


8 


11 


917 




Hhd. 


gai. ftM. pts. 




51 


58 1 1 




27 


89 3 a 




9 


13 1 









?r 


ft- 
22 


tn. 
1412 


€6rds. ft. 
37 IIJ 


9 


26 


195 


9 IK 


3 


19 


1091 


48 12' 



Wins Measure. 



Tun. hhd. gal. qts, 
37 -2 37 2 
19 1 59 1 
28 2 



A merchant bought two casks of brandy, containing • 
follows, vis. 70 gal. 3 qts. ; 67 gal. 1 qt ; how many hog 
heads, of 63 gal. each, in the whole ? j 

Dry Measure. 

Bus, p. qt pt, Ch. lus. p. qts. 

36 2 5 1 48 27 3 5 

19 3 7 6 29 1 7 



Y. 


mo. 


to. 


d. 


h. 


J 
tn. 


LIME. 


t 
Y. tn. w 


67 


11 


3 


6 


23 


55 


11 


40 3 I 


84 


9 


2 





16 


42 


18 


16 7 i 


32 


6 


a 


5 


5 


18 


5 


27 6 ? 

J 



^1 



-».■> 



V 39. soBTRAcnoN or compocno mumbjcbi. 8d 

SUBTlUkOTZOlff 

4 

OF COMPOUND NUMBERS. 

IT 39. 1. A boy bought a knife for 9 cents, and sold it. 
for 17 cents ; how much did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. 6 d. ; 
how much more was the cost of the book than of the slate ? 

3. A boy owed his playmate 2 s. ; he paid him 1 s. 6 d. ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., tl^e 
price of the other 3 s. 9 d. ; what was the difference of their 
•costs? 

5. A boy lent 5 s. 3 d. ; he received in payment 2 s. 6 d. ; 
how much was then due ? 

6. A man has « bottle of wine containing 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qjs. ? 
4 gal. — 1 qt. ? 4 gal. — 1 gal. 1 qt. ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 gal. — 2 gal. 3 qts. ? 4 gal. 1 qt 

— 1 gal. 3 qts. ? 

8. How much is 1 ft. — (less) 6 in. ? 1 ft. — 8 in. ? 6 ft. 
3in. _lft 6in..? 7ft. 8 in. —4ft 2 in.? 7ft8in. — 5ft 
10 in.? 

9. What is the difference between 4£. 6 s. and 1 ^ . 8 s..? 

10. How much is 3iB . — (less) Is.? 3ie . — 2 s. ? ^£ . 

— 3s.? 3ie. — 15s.? 3JB.4s:— 2iS.6s.? 10Je,4s. — . 
5£.8.s} 

11. A man bought a horse for 30 £. 4 8. 8d., and a cow 
for 5£ . 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

i>r J oA ^A o it will be convenient to write 

^T^ J K A t them down, the less under the 
Subtrahend, 5 14 6 ^^^^^^^^ ^^^^^ ^^^^^ p^^^^^ ^j^ij. 

Ans. 24 10 2 lings under shillings, &c. We 

may now talce 6 d. from 8 d., and 
there will remain 2 d. Proceeding to the shillings, we can^ ^ 
not take 14 s. from 4 s., but we may borrow, as in simple num- j 
bers. 1 from the pounds, = 20 s., which joined to the 4 s. t 
makes 24 s., from which taking 14 s. leaver \Q ^., ^\xv^^<fc. 
set down. We must iiow carry 1 to the 5 £» ., Ta»\5xa% % S* ^.» 
^jeh taken from 30£ . leaves 24£ ., aad ^e^^woi^ a& $s5$v«^^ 

Ab/e. The moat conrenient wkv m \x5QTrt^\3a%>^^ ^ ^ 
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tract the subtrahend from the figure borrowed, and add the 
difference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in the form of a Rule jw the Subtraction of Compound Numr 
beta: 

I. Write down the sums or quantities, the less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each other. 

II. Beginning with the least denomination, take succes- 
sively the lower number in each denomination from the up- 
per, and write the remainder underneath, as in subtraction 
of simple numbers. 

III. If the lower number of any denomination be greater 
than the upper, borrow as many units as make one of the 
next higher denomination, subtract the lower number there- 
from, and to the remainder add the upperNnumber, remem- 
bering always to add 1 to the next higher denomination for 
that which you borrowed. 

Proof. 4dd the remainder and the subtrahend together^ 
as in subtraction of simple numbers ; if the work be right, 
the amount vnll be equal to the minuend. 

EXAMPLES FOR PRACTICE. 

1 . A merchant sold goods to the amount of 1 36 iS . 7 s. 6 j- d., 
and received in payment 60 iB. 10 s. 4fd; how much re- 
mained due? / Am. S5£. ITs. If d. 

2. A man bought a farm for 1256 iB. 10 s., and, in selling 
it, lost 87iS . 10 s. 6 d. ; how much did he sell it for ? 

Am. 1168ig. 19 s. 6 d. 

3. A man bought a horse for 27iS . and a pair of oxen for 
19^ . 12 s. 8^ d. ; how much was the horse valued more Uian 
the oxen ? 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. Sqts. ; at another time, 5 gal. 2 qts. 1 pt. ; 
what quantity was there left ? Ans. 43 gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 118 gal* sprang a leak, 
when it was found only 97 gal. 3 qts. 1 pt. remained in the 
cai$k; how much was the leakage ? 

d. There wsls a silver tankard whieh -weighed 3 lb. 4 oz. ; 
the lid alone weighed 5 oz. 7 p^t. \^ gca. ', V«^ taw(^ ^^ 
the tankard weigh without the lid ? 
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7. Prom 15 lb. 2 oz. 5 pwt. take 9 02. 8 pwt lOgrs. 

8. Bought, sir hogshead, of sugar, weighing 9 cwt. 2 qrt, 
17 lb. ; sold at three several times as follows, viz. 2 cwt. 1 qr» 
11 lb. 5oz. ; 2 qrs. 181b. 10 oz. ; 25 lb. 6 oz. ; what was the 
weight of sugar which remained unsold ? 

Ans: 6 cwt. 1 qr. 171b. ll oz. 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the blue ? 

10. From 28 miles, 5 fur. 16 r. take 15 m. 6 fur. 26 r. 12 ft. 

11. A farmer has two mowing fields; one containing 13 
actes 6 roods ; the other, 14 acres 3 roods : he has two 
pastures also ; one containing 26 A. 2 r. 27 p. ; the other, 
45 A. 5 r. 33 p. : how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2 r. 11 p. 29 ft. take 26 A. 5 r. 34 p. 132 ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet ; at another time, 6 cords 7 
cord feet ; what was the quantity of wood left ? 

14. How many days, hours and minutes of any year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Am, 180 days, 8 hours,, 40 minutes. 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difference between the 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 18^7 ; how long was it at interest } 

The distance of time from one date to that of another may- 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERATION. 

* jv C 1827. l^tm. 2d day. Note. In casting in- 

* \ 1826. 12 28 ....*... terest, each month is 

Ant. ~0 4d^ recko6ed«e0 days. 

17. A note, bearing date Oct. 20th, 1823, wns paid April ^ 
25th, 1825 ; how long was the note at interest ? 1 

18. What is the difference of time from Sept. 29, 1816^10 1 
April 2d, 1819 ? Ans, 'ii.N. ^t$v>^^. 

19. London is 5V 32', and Boston 42? <^"^' "^^ ^bJotoA'fc.N 
what 19 the difference of latitude between <^\e two A^^^"^^^* , 
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20. Boston is 71.* 8', and the dty of Washington is 77** 
j43' W. longitude; what is the difference of longitude be- 
tween the two places? Ans. 6^* 40'. 

21. The island of Cuba lies between 74'* and 86° W. lon- 
gitude ; how many degrees in longitude does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ingir? 

Note, The circumference of the earth being 360®, and 
<he earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15® of motion in 1 hour of time ; consequently, 
1® of motion in 4 'minutes of time, and * 
V of motion in 4 seconds of time. 

From these premises it follows,^ that, when there is a dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15°, the difference in time 
will be 1 hour, the place ectsterly having the time of the da^ 
1 hour earU^ than Qie place westerly^ which must be par« 
ticularly regarded. 

If the difference in longitude be 1°, the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

. 11® Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

— . it will be 16 minutes past 11 o'clock 

44 nznutes. ^^ ^^^^ j^^,g^ western extremity. 

2. Boston being 6° 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston ? 

Ans. 26 minutes 40 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and the Sandwich 
Islands about 155° W. longitude, when it is 28 minutes past 

^ o'clock^ A. AL at the Sandwich UUudB, tfjWX. ^"^>a«;^Qw^ 
/lour m MoffSBisbuBetts ? Aw. 1*^ o^d^tiV tA. Ti»vK^, 
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mnjtTPiiiojkTiOK & Divxsioir 

OF COMPOUND NUMBERS. 

IT 41. 1. A man bought 2 yards of cloth, at 1 s. 6 d. per 
yard; what was the cost ? 

2. If 2 yards of cloth cost 3 shillings, what is that per 
yard ? 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt 1 pt. ; 
how much wine do they all contain ? 

6. A man has 11 gal. 3 qts. 1 pt. of wine, which he would 
divide equally into five bottles ; how much must he put into 
each bottle ? 

7. How many shillings are 3 times 8 d. ? 3 X 9 d. ? 

3X lOd.? *4Xfd.} 7X6d,? 10 X 

9 dJ 2 X 3 qrs. ? 5X2 qrs. I 

8. How much is one third of 2 shillings ? -J- of 2 s. 

3d.? — — J of 2 s. 6 d.? iof2s. 4d.? — ^ — iof3s. 

6d.? -^ofTs-Gd.? Jof IJd.? — r-iof2id.? 



9. At l£. 5 s. 8Jd. pe* 
yard, what will 6 yards of 
cloth cost? 



10. If 6 yards of cloth cost 
7£ . 14 s. 4^ d., what is the 
price per yard ? 



Here, as the numbers are large, it will be most convenient 
to write them down before multiplying and dividing. 



OPERATION. 
£, s* d. qr. 

1 6 8 ^ price of 1 yard. 
6 number of yards. 



OPERATION. 
£,. s. d. qr. 

6)7 14 4 2 cost of 6 yards. 

1 ■■■■ • ■■■.- ■■ 

1 6 8 3 price of 1 yard. 

Proceeding after the man- 
ner of short division, 6 is con- 
tained in 7£ . l^time, and 1 £ . 
over ; we write down tb^ 
quotieixt^ t.\i(V x^^MOft. ^^ ^'^- 



Ans. 7 14 4 2 cost of 6 yards, 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8d. are 48 d., and 4 to carry 

mnkes 52 d. =i: 4 s. and 4d.lmaiivdeT (,V^.^ \.o %>tiSXvj^%^> 

orer, which we write dewn ;l (20 s.,") w\\Vc\\,\v\^'^^^^'' 

BgaiB, 6 times 5 s. are 30 s.^shilUngs, (.I^b-,'^ mti^'^* 
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price of 1 yard by 10, which 
will give the price of 10 yards, 
and this product again by 10, 
which will give the price of 
100 yards. 

We may then multiply the 
price of 10 yards by 3, which 
%viU give the price of 30 yafds^ 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi-. 
dently give the price .4>f 139 
yards ; thus : • 

£>. 8. d, 

3 6 6 price vfl yd, 
10 

33 4 2 price of 10 yds. 
10 



332 1 8 price of 100 yds. 

99 12 6 price of 30 yds. 

. 29 17 9 price of 9 yds. 

46 1 11 11 price of 139 yds. 

Note. In multiplying the 
price of 10 yards (33ig . 4 s. 
2d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard {3£. 6 s. 
5 d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be earned in the 
mind. 



( 



long division, setling down 
the work of dividing and re- 
ducing in manner as fol- 
lows : 

139)461 li 11(3^5* 
417 

"44 
20 

891 ( 6 $' 
834 

12 



695 ( 5 d. 
695 

■ 

The divisor^ 139, is con- 
tained in 461 £• 3 times, 
(3iS.,) and e remainder of 
44iS., which must now be 
reduced to shillings, ihulti- 
plying it by 20, and bringing 
in the given shillings, (lis.,) 
making 891 s., in which the 
divisor is contained 6 times, 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in 3ie given 
pence, (lid.,) together mak- 
ing 695 di, in which the di- 
visor is contained 5 times, 
(5 dv,) and no remainder 

The several quotients, 3iB , 
6 s., 5 d., evidently make the 
answer. 
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OF COMPOUSTD NUMBERS. 



r 



The processes in the foregoing examples may now be pre- 
sented in the form of a 



Rule far the MultipUcatian of 
Compound Numbers* 

I. When the multiplier does 
not exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning with 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 



whole 4}roduct of the highest 
denomination. 



Rule for the Dimsion of Com' 
pound Numbers. 

I. When the di\asor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un-^ 
der which write the quotient, 
and, if there be a remainder, 



numbers, setting down thA reduce it to the next less de- 
nomination, adding thereto the 
liumber given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations, 
and the several quotients will 
be the answer. 

II. If the divisor cxceccZ 12, 
and be a composite^ we may di- 
vide first by one of the com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 



II. If the multiplier exceed 
12, and be a composite num- 
bci^ we may multiply first by 
one of the component parts, 
that product by another, and 
so on, if the component parts 
be more than two; the last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10, which 
will give the product for 100; 
and if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
number of hundreds; for the 
tens, multiply the product of 
10 by the number of tens ; for 
the uniiSy multiply the midii' 
plicand; and these several pro- 
ducts will be the product re- 

qtdred. 



III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
viding and reducing. 



»8 



MULTIPLICATION AND DIVISION, &C. IT 42. 



EXAMPLES FOR PRACTICE. 



1. What will 359 yards of 
doth cost, at 4 s. 7^ d. per 
yard? 

3. In 241 barrels of flour, 
each containing 1 cwt. 3 qr. 
9 lb- ; how many cwt. ? 

5. 'How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3 pks^ P 
3X9X5 = 136. 

7. What will 35 ewt. of to- 
bacco cost, at 3 8* 10^ d. per 
lb.? 

9. If 14 men build 12 rods 
6 feet of wall in one day, how 
many rods will they build in 
7J days ? 



2. Bought 359 yards of cloth 
for 83 is . s. 4^ d. ; what was 
that a yard ? 

4. If 441 cwt 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If 371 bu. 1 pk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

/ 8. At 759 iB. 10 6. for 35 
cwt of tobacco, what is that 
per lb. ? 

10. If 14 men build 92 rods 
12 feet of !?tone wall in 7^ 
days, how much is that per 
day ? 



IT 42. 1. At iOs* per yard, what will 17849 yards o{ 
clolii cost ? 

Note, Operations in multiplication of pounds, shiUfiMf / 
pence, or or any compound numbers, may be facilitated by 
taking aliquot parts of a higher denomination^ as already ex- 
plained in " Prticiice^^ of Federal Money, IT 29, ex* 10. 
Thus, in this last example^ the price 10 s. = J of a pound ; 
therefore, J of the number of yards will be the cost in 
pounds. A|.4a = 8924 iS . 10 s. Ans. 

2. W^bat cost 34648 yards of cloth, at 10 s. or^iS. per 

yard ? at'5 s. = J J£ . per yard ? at 4 s. = i£ * 

per yard ? at 3 s. 4 d. = JdS . per yard? at 2 s« 

±= -^^j £ . per yard ? Ans. to last, 3464 iS . 1« s* 

3. Wliat cost 7430 pounds of sugar, at 6 d. = J s. per lb ? 

at 4 d. = ^ 8. per lb. ? at 3 d. = f s. per 

lb. ? at 2 d. == ^ s. per lb. ? at 1^ d. rr ^ s. 

per lb. ? * 

Ans. to tkelast, ^^^ s. z= 928 s. 9 d. = 46 £. 8s. 9 d. 

4. At $18^75 per cwt, what will 2 qrs. == ^ cwt cost ? 

— what will 1 qr. = ^ cwt. cost? what will 16 lb. 
r=r f cwt cost ? — — what will 14 lbs. =r i cwt. cost ? ■ 

wAst will S lbs, = y\ cwt cost ? -J 

fi^l? =r Si VS^^ A-, Atvs. to a\£Wx. ^. 
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5. What cost 340 yards of cloth, at 12 s. 6 d. per yard ? 
12 8.6d. = 10 8. (z=:i£.) aiid2s. 6 d. (=^ iS.) ; there- 
fore, 

i)*)340 

1 70 iB . = cost at 1 s. per yard. 

42 iS . 10 s.^ at 2 8. 6 d. pej yard. 

Ans. 212 £ 10 s. = at 12 s. 6 d. per yard. 

Or, 
10s.=:Jje.)340 

28. 6d. z=Jof 10s.)170ie. at 10 8. per yard. 

42 iS . 40 8. at 2 8. 6 d. per yard. 

" Ans. 212 iS . 10s. at 12 s. 6 d. per yard. 




BWmMEMSSNT TO TBS AXU'sraMHTW OF 
OOIIEPOUND VnJXSERS. 

QUESTIONS. 

1. What distinction do you make between simple and 
compound numbers ? (^ 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. for subtraction of, &c. f 

4. There are three conditions in the rule given for multi- 

plication of compound numbers; what are they, and the 

methods of procedure under each ? 5. The same questions 

in respect to the division of compound numbers ? 6. When 

the multiplier or divisor is encumbered with a fraction, how 

do you proceed ? 7. How is the distance of time frpm one 

date to another found ? 8. How many degrees does the 

;arth revolve from west to east in 1 hour ? 9. In what 

Jme does it revolve 1° ? Where is the time of hour of the 

[ay earlier — at the place most easterly^or most westerly ? 

O. The difference in longitude between two places being 

pown, how is the difference in time calculated ? 11. How 

^ay operations, in the multiplication of compound num- 

\rs, be facilitated ? 12. What are some of the%.Us3^Q\.^^x!^ 

\l£,.? __ofl8.? oflcwl,> \^. 'V^XiaXN^^^^ 

^nner of operating usiially called ? 

I 
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EXERCISES. 

I. A gentleman is possessed of 1 j- dozen of silver spoons, 
each weighing 3 oz. 5 pwt. ; 2 doz. of tea spoons, each weigh- 
ing 16 pwt. 14 gr. ; 3 silver cans, each 9 oz. 7 pwt. ; 2 silver 
tankards, each 21 oz. 15 pwt. ; and 6 silver porringers, each 
11 oz. 18 pwt ; what is the weight of the whole ? 

Ans. 18 lb. 4 oz. 3 pwt. 

Note, Let the pupil be required to reverse and prove the 
following examples : 

An English guinea should weigh 6 pwt. 6 gr. ; a piece 
[gold weighs 3 pwt. 17 gr. ; how much is that short of the 

ght of a guinea ? 
U. What is the weight of 6 chests of tea, each weighing 
ewt. 2qr8. 9lb. ? 

!;4. Jn 35 pieces of cloth, each measuring 27 yards, how 
many yards ? 

5. How much brandy in 9 casks, each containing 45 gal. 
3 qts. 1 pt. ? 

6. If 31 cwt. 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At 4^ d. per lb., what costs 1 cwt of rice ? — - 2 cwt. ? 
3 cwt. ? ' 

Note. The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 iS . 13 s. 4 d., what is that 
per cwt. ? what is it per lb. ? 

9. What will 9 J cwt. of copper cost at 5 s. 9 d. per lb. ? 

10. If 6^ cwt of chocolate cost 72 *£. 16 s., what is that 
per lb. ? 

II. What cost 456 bushels of potatoes, at 2 s. 6d. per 
busbel ? 

Note, 2 s. 6 d. is ^ of 1 £. (See 1142.) 

12. What cost 86 yards of broadcloth, dt 158. per yard 
Note. Consult IT 4?, ex. 5. # ^/ 

13. What cost 7846 pounds of tea, at 7 s. 6 d. per Ijri ' 
at 14 s. per lb. ?. at 13 s. 4 d. ? f { 

14. At $94'25 per cwt, what will be the cost of 2 ^ '^ 

of tea? of 3 qrs. ? ——of 14 lbs.? ^^^1. 

of 16 lbs. J of 24 lbs. ? , 






-4^/A ff^Bimlt IT 42, ex. 4 and 6. L . 

• I 
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15.^ What will be the cost of 2 pks. and 4 qts. of wheat, 
at $1^50 per btishel? 

16. Supposing a meteor to appear so high in the heavena 
as to be visible at Boston, 71° 3', at the city of Washington, 
7T* 43', and at the Sandwich Islands, 155° W. longitude, 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening ; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? 



I*RACTZOXfS. 

IT 43. We have seen, (IT 17,) that numbers expressing 
whole things ara called itUegerSy or whole numbers ; but that, 
in division, it is often necessary to divide or break a whole ^ 
thing into parts^ and that these parts are called fractions^ or 
broken numbers. 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, t^i^^parts or fractions are call- 
ed thirds ; when into four parts, fourths ^- when into six parts, 
sixths y that is, the fraction takes its nawie ot -denomination frorri 
the frnnher of paart^ into which the nnit is divided. Thus, 
if the unit be divided into 16 parts, the parts ar^ called vu*- 
teenthsy and 5 of these parts would be 5 sixteevihs^ expressed 
thus, -^. The number below the short line, (16,)^a^ before 
taught, (IT 17,) is called the denominatory because pk gives 
the name or dev^mination to the parts ; the numbe^ above 
the line is called the numeraiorj because it nwfnbers tbi parts. 

The denominator shows how mjiny parts it takes/ to make 
a tmit or whole thing ; the numerator shows how Cmaiiy of , 
these parts are expressed by the fra>ction, 1 

1. If an orange be cut into 5 equal parts, by wlw^i fra<5- 

tion is 1 part expressed? r- 2 parts? Spfirts? 

4 parts ? 5 parts ? how many parts make unJty 

or a whole orange ? . . 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of th^ ] 
pie ? if 5 pieces be given to John, what will be his fiacvi<Kv^ ■ 
what fraction or part of the pie will \)g« Vcil\.> 

It is importont to hedx in mind, t\ia,t feae^AOTl% ^tss^ ^^^^ 
€^'vmm, (If 17,) and that the wttmcrator xaAN \ie c^ia^^^^^^ 

I* 
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T 

dUvUendy and the denominator a divisor j and the value of the 
fraction is the mioHent ; thus, J- is the quotient of 1 (the 
numerator) divided hy 2, (the denominator;) |^ is the quo- 
tient arising from 1 divided by 4, and f is 3 times as much^ 
that is, 3 divided by 4; thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed by the 
sign of division, 

n iv ^' 4. /• 1 • 1. ( 3 is the dividend, or numerator , 

4 expresses the quotient, of which ^—. ,. ,. . , 

* '^ ^ ^ 4 IS the divisor y or denominator. 

3. If 4 oranges be equally divided among 6 boys, what 
part of an orange is each boy's share ? 

A sixth part of 1 orange is ^, and a sixth part of 4 oranges 
is 4 such pieces, = |. - Ans. ^ of an orange. 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share ? if 4 apples^ what ? if 2 
apples, what? if 5 apples, what? 

5. What is the quotient of 1 divided by 3 ? of 2 by 3 ? 

oflby4'? of2by4? of3by4? ofS 

by7? ofebyS?.^- — of 4 by 5? of2byl4? 

6. What part of an orange is a third part of 2 oranges ? 

— — one fourth of 2 oranges ? ■■■- ^ of Q oranges ? 

i of 3 orange? — --^of4? 4of2? if of 5? 

-fof-S? iof2? • 

A Proper Fraction* Since the denominator shows the num- 
ber c/parts necessary to make a whole thing, or 1, it is plain, 
that, Vhen the numerator is less than the denominator, the 
fracti^ is less than a wm'f, or whole thing ; it is then called a 
/)ro/?erYraction. Thus, ^, f , &c. are proper fiactions. 

An iiif proper Fraction, When the numerator equals or cx- 
ceeds tl:4e denominator, the fraction equals or exceeds unity, or 
1, and/is then called ap improper fraction. Thus, |, f, f, -^,. 
are /fnpropcr fractions. 

/A Mixed •Number, as aiready shown, is one composed of a 
/whole number and a ii action.. Thus, 144^, 13 J, &c. are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Marv 7 pieces, and to Nancy 9 pieces ; what was .eacli 

cne^g fraction ? 
Was Jameses fractioa proper^ ot improperl N^V^ ^* ' \ • 
Wrs Nancy ^$ fr&Qti.'m prcfper, ot Sm^To^v^t^ N^\cs^t 
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To change an improper ficicHon to a whole or mixed manber. 

IT 44. It is evident, that every improper fraction must 
contain one or more whole ones, or integers. 

1. How many whole apples are there in 4 halves (J) of 

an apple ? in f ? in f ? in -^^ ? in 

^? in^? inifa? in^? 

2. How many yards in f of a yard ? in f of a yard ? 

inf ? - — inf? in-^? in-^L? in 

j^? inJgL? in^^? iny? 

3. How many bushels in 8 pecks ? that is, in f of a bushel ? 

inJ^? inJy^? inJ^? in^? in 

ija? in^? - 

This finding how many integers, or whole things, are con- 
tained in siny improper fraction, is called reducing an imprO' 
per fraction to a whole or mixed number, 

4. If I give 27 children ^ of an orange each, Kdw many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPERATION dividing the numerator, 27, (= the Hum- 

^\ giy * ber of parts contained in the fraction,) by 

^ the denominator, 4, (= the number of 

An$. 6f orangfiM. parts in 1 orange,) will give the number 

of whole oranges. 

Hence, To r^uce an improper fraction^ to a whole or ndxe/ 
number J — ^RulE : Divide the numerator by the denominator ; 
the quotient will be the whole or mixed number. 

SXAMPI^ES FOR PRACTIC£. 

5. A man, spending |^ of a dollar a day, in 83 days would 
spend ^ of a dollar ; how many dollars would that be ? 

Am, $I3f. 

6. In -^1^^ of an hour, how many whole hours? 

The 60th part of an hour is 1 minute: therefore the ques*^ 
tion is evidently the same as if it had been, In 1417 minutes, 
how many hours ? Ana. 2Z^l hours. 

7. In ^^f^ of a shilling, how many units or shillings ? 

Ans, 730^ shillings. 

8. Redu<fe -^|f J^ to a whole or mixed number. 

9. Reduce #^, W, fj§, UUi ^^y to whole or miir 
ed numbers. 
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To reiuc4 a tohoU or mixed jmnher to an improper frMttoru 

IT 46. We have seen, that an improper fraction may be 
changed to a whole or mixed number ; and it is evident, 
that, by reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. 

1. In 2 whole applea, how mAuj halves of an apple ? Ans. 4 
halves ; that is, ^. In 3 apples, how many halves ? in 4 
apples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170 ? in 492 ? 

2.. Reduce 2 yards to thirds. Ans. f . Reduce 2f yards to 

thirds. Ans, f . Reduce 3 yards to thirds. 3^ yards. 

3f yards. -^ — 6 yards. — — 5f yards. 6f 

jards. 

3. Reduce 2 bushels to fourths. 2|.bu. 6 bushels. 

— ^— e^^bushels* 7J bushels. ^ 26f bushels. 

4. In 16-]Af dollars, how many -j^ of a dollar? 

^ make 1 dollar : if, therefore, we multiply 16 by 12, that 
is, multiply the whoU nvanber by the denominator^ the product 
will be the number of 12ths in 16 dollars : 16 X 12= 192, 
and this, increased by the numerator of the fraction, (5,) evi- 
dently gives the whole number of 12ths; that is, -^^ of a 
dollar. Answer, 

i# OPERATION. 

16^^ dollars. 
12 



192 == 12ths in 16 dollars, or the whole number. 
5 = 12ths contained in the jfroc^ion. 

197 == J^, the answer. 

Hence, To reduce a mxed msmherto an improper fra>ctiony — 
HtJLE : Multiply the whole number by the denominator of 
the fraction, to the product add the numerator, and write 
the result over the denominator. • 

EXAUCPLES FOR PRACTICE. 

5. What is the improper fraction equivalent to 23fJ hours ? 

Ans. -^tJ^ of an hour. 

6. Reduce 730-^ shillings to 12ths. 

As j^ of a shilling is equal to 1 penny, the question ia e^* 
denily the same as, In 730 s. *A d., \iovr maxi^ v*^^^ • 

jlns, if 5 a of a AiWitv^-, \WV\^^ ^l^*^ ^«^? 

* - ,c 
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7. Reduce 1 JJ, 17f J, 8^, 4-^^, and "7^^ to improper 
fractions. 

8. In 156^ days, how many 24tb8 of a day? 

Am, AJfJ^ = 3761 hours. 

9. In 342|- gallons, how many 4ths of a gallon ? 

Ans, ^ 3j 1 of a gallon = 1371 quarts. 

To reduce aftaction to its lowest or most simple terms, . 

IT M. The numerator and the denominator, taken to- 
gether, are called the term^s of the fraction. 

If J of an apple be divided into 2 equal parts, it becomes f . 
The effect on the fraction is evidently the same as if we had 
multiplied both of its terms by 2. In either case, the parts 
are made 2 tim^ as many as they Were before ; hut they are only 
HALF AS LARGE ; for it wiU take 2 times as many fmrths to 
make a whole one as it will take /^a^aes; and hence it is 
that } is the same in value or quantity as ^. 

f is 2 parts ; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2, it becomes f . Hence, ^ = } = f , and the 
reverse of this is evidently true, that f = f = ^. 

It follows therefore, by multiplying or dividing' both terms of 
the fraction by the same number^ we change its terms without 
altering its value. 

Thus, if we reverse the above operation, and divide both 
terms of the fraction | by 2, we obtain its equal, f ; dividing 
again by 2, we obtain ^, which is the most simple form of the 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing | into its equal J is called re-- 
ducing the fraction to its lowest terms. It consists in dividing 
both terms of the fraction by any number which mill divide them 
both without a remainder^ and ilie quotient thence arising in the 
same manner^ and so on^ till it appears that no number greater 
titan 1 will again divide them, 

A number, which will divide two or more numbers witli- 
out a remainder, is called a common divisorj or common meor 
mire of those numbers. The greatest Dxnnb^ \5BaX.'«^ ^«^ 
^ ibis h ceiled the greatest eonmxm divisor.^ 
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1. What part of an acre are 126 rods ? 

One rod is y^ of an acre, and 128 rods are -ff^ of an 
acre. Let us reduce thb fraction to its lowest terms. We 
find, by trial, that 4 will exactly measure both 128 and 160, 
and, dinding, we change the fraction to its equal ^. Again, 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal ^, which is now 
in its lowest terms, for no greater number Uian 1 will again 
measure the«. The operation may be presented thus : 

V 128 32 4 

2. Reduce |^8^, |^, ^fj, and ^fj to their lowest terms. 

-^- h h h an^ i' 

Nott» If any number ends with a cipher, it is evidently ' 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is di^visible by 2 ; if with a 3 or 0, it is divisible 

3. Reduce f^^, ^, Jf^, and ^ to their lowest terms. 

IT 47* Any fraction may evidently be reduced to its lowest 

terms by a single division, if we use the greatest common 

divisor of t^ two terms. The greatest common mectsure of 

any two numbers may be found by a sort of trial easily made. 

I-.et the numbers be ihe two terms of the fraction -J^. The 

common divisor cannot exceed the less rmmherj for it must 

measure it We will try, therefore, if the less number, 128, 

whicli measures itself, will also divide or measure 160. 

fno\if-r^fl 128 in 160 goes 1 time, and 32 re- 

^ iQO mai»; 128, therefore, is not a divisor tof 

JL 160. We will now try whether this rc- 

32) 128 (4 mairider be not the divisor sought ; for if 

128 32 be a divisor of 128, the former divi- 

sor, it must^^lso be a divisor of 160, 

which consists of 128-}- 32. 3^ in 128 goes 4 times, with- 
out any remainder. Consequently, 32 i9 a divisor of 128 and 
160. And it is evidently the greatest common divisor of 
tliese numbers; for it nflist be contained at least once rmre in V 
ISO than in 128, and no number gietxlei^wiXk^t ^^&'«^w^'t^ i 
^Ain^ir, p-aater tban 32, can do It. \ 
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Hence the rtde for finding tJie greatest cmnmon diouor of 
two humbera : — ^Divide the greater number by the less, and 
that divisor by the remainder, and so on, always dividing^ 
the last divisor by the last remainder, till nothing remain. 
The last ditisor wUl be the greatest common divisor required. 

Note. It is evident) that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

4. Find the greatei^t. common divisor of the terms of the 
fraction f^, and^ by it, reduce the fraction to its lowest terms* 

OPERATION. 

21)35(1 ^ • 

21 ' 

14)21(1 
14 

Greatest Jiw.") 14(2* Itett, 7^|i i=z^ Ans. 

14 ^^^ ^ 

6. Reduce ^^ to its lowest terms* Ans. ^. 

0ote. Let these examples be wrought by both methods; 
by several divisors, and sJso by finding the greatest common 
divisor* 

6. Reduce -^^ to its lowest terms. Ans. ^. 

7. Jleduce ^^ to its lowest terms-. Ans» f . 

8. Reduce ^^ to its lowest terms* Ana. H^, 

9. Reduce mi to its lowest terms* Ans. ^. 

To divide a fraction by a whole nwnber^ 

IT 48. 1. If 2 yards of cloth cost J of a dollar^ what dees 
1 yard cost ? how much is f divided by 2 ? 

2. If a cow c(Aisume f of a bushel of meal in 3 days, how 
much is that per day ?« J -^ 3 = how much ? ^ 

3. If a boy divide f of an orange among 2 boy^, how much 
will he give each one ? f -f- 2 = how much ? 

4. A l?oybought6 c&kes for -^ of %dici\V^t\ ^fq\ia.\.'5iaSL'^ 
Jiake east? -f} -^ 5=r how much ? 

1 
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5. If 2 bushek [of apples cost f of a dollar, what is that 
«r bushel ? 

1 bushel is the half of 2 bushels ; the half of f is ^. 

Ans, ^ dollar. 

6. If 3 horses consume ^ of a ton of hay in a month, 
rhat will 1 horse consume in the same time ? 

•^ are 12 parts ; if 3 horses consume 12 such parts in a 
aonth, as many times as 3 are contained in 12, so many 
»arts 1 horse will consume. Ans, -^ of a top. 

7. If M of a barrel of flour be divided equally among 5 
unilies, now much will each family receive ? 

^ is 25 parts ; 5 into 25 goes 5 times. Ans, ^ of a barrel. 

The process in the foregoing examples is evidently di- 
iding a fraction by a whole number ; and consists, as may 
^e seen, in dividing the numerator y (when it can be done 
vithout a remainder,) and under the quotient writing the 
ienominator. But it not unfrequently happens, that the nu- 
aerator will not contain the whole number without a re- 
aainder. 

8. A man divided j- of a dollar equally among 2 persons ^ 
vhat part of a dollar did he give to each ? 

^ of a dollar divided into 2 equal parts will be 4ths. 

Ans, He gave J of a dollar to each. 

9. A mother divided i a pie among 4 children ; what part 
>f the pie did she give to each ? J -^ 4 = how much ? i% 

10. A boy divided ^ of an orange equally among 3 of his 
companions ; what was each one's share ? -J —■ 3 = how 
nuch ? 

11. A^n divided f of an apple equally between 2 chil- 
Iren ; what part did he give to each ? f divided by 2 = 
rhat part of a whole one ? 

f is 3 parts : if each of these parts be divided into 2 equal 
)arts, they will make 6 parts. He may now give 3 parts to 
)ne, and 3 to the other : but 4ths divided into 2 equal parts, 
become 8ths. The parts are now tioice so manyj but they 
ire only half bo large; consequently, f is only hatt so much 
IS J. Ans, f of an apple. 

In these last examples, the fraction has been divided by 
TVidtipMng the denominator^ without changing the numerator, 
rhe reason is obvious; for, by multiplying the.dens>minator 
y any number^ the parts are m.ade so manY times smcdl 
'ice it will take so many moxe o£ \3k^«ia V> TasJkfc^VfiksSv 
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one ; and if no more of these smaUer parts be taken than 
were before taken of the larger^ that is, if the numerator be 
not changed, the value of the fraction is evidently made so 
many times less. 

I 

IT 49. Hence, we have two ways to mvide a JracHoh by 
a whole number ;— 

I. Divide the numerator by the whole number, (if it will 
contain it without a remainder,)^ and under the quotient writ6 
the denominator.— Otherwise, 

IL Multiply the denominator by the '-whole number^ and 
over the product write the numerator. 

EXAMPIuES FOR PRACTICE. 

1. If 7 pounds of coffee cost f^ of a dollar, what is tliat 
|)er pound ? f^ 4- 7 = how much ? Ans. ^ of a dollar. 

2. If jr^ of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? j§ -r- 24 = how much ? 

3. If 12 skeins of silk cost |f of a dollar^ what is tbat a 
skein ? 44 -^ 12 = how much ? 

4. Divide f by 16. 

ybte. When the divisor is a composite number, the in- 
telligent pupil will perceive, that he caH first-divide by one 
component part, and the quotient thence arising by iht 
other; thus he may frequently shorten the operation. In 
the last example, 16 = 8X2, and f -^ 8 = ^, and |> -f- Si 
= ^. Ans* ^i 

5. Divide A*J) jji2. Divide /^ by 21. Divide ff by 24; 
i6. If 6 bushels of v^eKt cost $ 4^, what is it per bushel ? 

Note, The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

Ans, 11= II of a dollar, expressing the fraction in its 
lowest terms, ('ff 46.) , 

7. Divide $mhj9i 9 ,QfM>t. ^ of a dollar. 

8. Divide 12f by 5. ^t. ^=i2f. 

9. Divltle 14Jly8. QuoL l^ 
1). Divide 184^ by 7. An3> 2G^'^. 
Note. Whcj the mixed number is /<irgf«, it will be xsiSsSbV. 

conveiiicnt, firsr^ to divide the iD.Hole tmit^^T^^sA^^'^^^ 
Jlaice thzrewaindeT to en impiox^CT ii^c^ois^S tixA^^^'^^ 
fvJdJnz, annex the cuoUent of the It^tVoa tci «cv^ ojci»V*»2s. 

* ' . i 



I 



lie FRACTIONS. TT 49| 50. 

the Trhole number ; thus, in the last example, dividing 184^ 
by 7, as in whole numbers, we obtain 26 integers, with 2^ 
== ^ remainder, which, divided by 7, gives -j|^, and 26 + -j^ 
= 26^, Ans. 

11. Divide 2786i by 6. Ans. 464|. 

12. How man/ times is 24 contained in 76464^ ? 

Am. 318ff^. 

13. How many times is 3 contained in 462^? 

Ans. 154^. 

To multipljf a fraction by a whole number. 

IT 50. 1. If 1 yaifl of cloth cost ^ of a dollar, what wiH 
2 yards cost ? ^ X ^= how much ? 

2. If a cow consume ^ of a bushel of meal in 1 day, how 
much will she consume in 3 days ? ^ x 3 ;^ how much ? 

3. A boy bought 5 cakes, at -^ of a dollar each ; what did 
he give for the whole ? ^ X 6 = how much? 

4. How much is 2 times J? -^—3 times J? 2 

times f ? 

5. Multiply f by 3. | by 2. J by 7. 

6. If a man spend f of a dollar per day, how much will 
he spend in 7 days ? 

f is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3|that is, ^= 2|^ in 7 days. 
Hence, we perceive, a fiuction is multiplied by multiplying the 
mumercUarj without changing the denominator. 

But it has been made evident, (IT 49,) that mvltiplyvng the 
denominator produces the same efiect oni^ejtalue of the frac- 
tion, as dividing the numerator: hence, %o, dividing the dc' 
nominator will produce the' same effea on the value of the 
fraction, as muhiplying the numerator. In all cases, therefore, 
where one of the terms of the fraction is to be ^mdtipliedy the 
same result will be effected by dividing the other ;.B,nd where 
one term is to be (^t»c^c2,«the same result may be effected by 
multiplying (he other. ^ 

This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
in the foUowiug example : 

At ^ of a dollar for 1 pound of ^ugar, what will 1 1 pounds 
cost? 

Multiplying the numerator by 11^ we obtain for th» pi^s/' 
<fe«^ if=:iofa dollar for the an%ww. N^ 

1 
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IT 61. Bat, by applying the above principle} and ^Mdvng 
the denominatory instead of multiplying the mmeraior^ we at • 
once come to the answer, f , in its lowest terms. Hence, 
there are two toaya to multiply a fraction by a whole mmiher ;— - 

I. Div^ide the denominator by the whole number, (when it 
can be done without a remainder,) and over the quotient 
write the numerator. — Otherwise, 

II. Multiply the numerator by the whole number, and un- 
der the product write the denominator. If then it be an 
improper fraction, it may be reduced to a whole or mixed 
number. 

EXAMPLES FOR PBACTJCE. 

1. If 1 man consume ^ of a barrel of flour in a month, 
how much will 18 men consume in the same time ? — . 6 
men > 9 m^pn ? Ans, to the lasty 1 J barrels. 

2. What is the product of ^ multiplied by 40 ? ^ X 
40 = how much ? Ans. 23f , 

3. Multiply ^ by 12. by 18. by 21. by 

36. by 48. by 60. 

Note* When the multiplier is a composite number, the 
pupil will recollect, (^11,) that he may first multiply by 
one component part, and that product by the other.. Thus, 
in the last example, the multiplier 60 is equal to 12X5; 
therefore, ^^ft X 12 = |f , and 4^ X 5 = fj = 5-,%., Ans. 

4. Multiply 5f by 7. Ans. 40^. 

Note. It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
•to multiply the fraction and whole number separately ^ and 
add the results together. Thus, in the last example, 7 times 
j5 are 35 ; and 7 times J are ^ = 6^, which, added , to 35, 
make 40^, Ans. ' 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product { 
of the wjiole number. 

A What will 9^ tons of hay cotae to ^X. ^Vt ^^^ ^^'^'^ . 
e. If a man travel 2^ miles m 1 \xo\it>Vv^^ ^« ^^^ 



113 FBACTiONS. ^ 51) 52. 



traTel in 8 houm ? — — In 8 hours ? — in labours ? — '— 
in 3 doySi supposing he travel 12 hours each day? 

-4.715. to the last, T7f miles. 

Note. The fraction is here reduced to its lowest terms; 
tfa^ same will be done in all following examples. 

To multiply a whole number by a fraction, 

IF 5ft. 1. If 36, dollars be paid for a piece of cloth, what 
fosts f of it ?/ 36 X | = how much? 

f of the quantity will cost J. of the price ; |- a time 36 dol- 
lars, that is, f of 36 dollars, implies that 36 be first divided 
into 4 equal filarts, and then that 1 of these parts be taken 3 
times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Ans, 27 dollars. 

From the above example, it plainly appears, that the olh- 
ject in mtdtiplying by a fraction^ whatever may be the multipll^ 
cand^ isy to take out of the multiplicand a party denoted by the 
nwltipkjvag fraction ; and that this operation is composed of 
two others, namely, a division by the denominator of th^ 
multiplying fraction, and a multiplication of the quotient by 
the numerator. It is matter of indifierence, as it respects 
the resuUy which of tliese operations precedes the other, for 
30 X 3 -i- 4 = 27, the same as 36 -h 4 X 3 == 27. 

Hence, — To mtdtlply by afractiouy whether the multiplicand 
he a. whole number or afraction^ — 

RULP- 

Divide the raultipKcand by the denominator of the multi- 
plying fraction, and multiply the quotient by the numerator; 
pr, (which will often be found more conveniept in practice,) 
iirst multiply by the numerator, and divide ihe product by 
the denominator. ' 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in whole 
numbers ; for, when the multiplier is less than unityj it will 
always require the product to be less than the mvltiplicandy 
to which it would be only equal if the multiplier were 1. 

We have seen, CH" 10,) that, when two numbers are multi- 
pYied together, either of them may be made the multiplier, 
wiAont affecting the resuU. In the last example.^ therefore, 
instead of multiplying 16 by J, we ma^ m\5\.\A:5V5 \ \x^ \^^ 
(^ SO,) and thfi resuH will be the same. 
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exaiiipi.es for practice. 

2. What will 40 bushels of corn come to at } of a dollar 
per bushel ? 40 X J = how much ? 

3. What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X f = how much ? 

4. How much is ^ of 90 ? — —f of 369? Tftyof46? 

6. Multiply 45 by ^. Multiply 20 by J. 

To multiply (me fraction by another. 

IT 5X I. A man, owning f of a ticket, sold f of his 
share ; what part of the whole ticket did he seU ? f of f is 
how much ? 

We have just seen, (IT 62,) that, to multiply by a fraction, 
is to divide the multiplicand by the denominatOTy and to muUi'^ 
ply the quotient by the numerator. ^ divided by 3, the de- 
nominator of the multiplying fraction, (^49,) is -^, which, 
multiplied by 2, the numerator, (IT 51,) is ^, Ans, 

The process, if carefully considered, will be found to con- 
sist in multiplying together the two numerators for a new nu-^ 
meraJtor, and the two denominators far a new denminator. ^ 

EXAMPLES FOR PRACTICE. 

2. A man, having f of a dollar, gave f of it for a dinner ; 
what did the dinner cost him ? Ans. i dollar. 

3. Multiply i by f . Multiply ^ by f . Product^ ^. 

4. How much is ^ of f of f of ||^ ? 

Note. Fractions like the above, connected by the word 
of are sometimes called compound fractions. The word OF 
ijnplies their contintuU multiplication into each other.. 

When there are several fractions to be multiplied con- 
tinually together, as the severed numerators are factors of the 
new numerator, and the severed denominators are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the same in both terms , on the 
principle explained in IT 46. Thus, in the last example, f^ 
§, 1^, ^, we find a 4 and a 3 both among the numerators and - 
among the denominators; therefore we dto^ ^^fx^TssM^&isM* 
in^ together only the remaining n\imemtot%,^ X'^"=-'^^^^ 
^ new oumer&tory and the remaining d€.iiom«v%X««^^ "^v^«I 
40j for a new deiiOminator, making 'k^ ^=^ '5tj> Ana. «^«» 
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5. f of ^of f of I of -j^ of I off = how jfkVLch ? Ans. •^. 

6. What is the continual product of 7, j^, 4 of f and 3^? 

Note. The integer 7 may be reduced to the form of an 
Improper fraction by writing a unit under it for a denomina- 
tor, thus, ^. Ans. 2^^ 

7. At ^ of a dollar a yard, what will J of a yard of cloth 
^ost ? 

8. At 6 J dollars per barrel for flour, what will -^ of a bar- 
rel cost ? ^~- '" 

6f = V; then VXtt = MJ= *2iJi, Am. 

9. At J of a dollar per yard, what cost 7J yards ? 

Ans. $6^. 

10. At ^ 2i per yard, what cost 6| yards ? Ans. $ 14f f . 

11. What is the continued product of 3, f , j of f , 2f , and 
ii off of 4? Ans. §i^. 

IT M< T/i€ Rule /or <Ae miihiplication of fractions may 
nous be presented at one view ;— 

I. To multiply a fraction by a whole number^ or a whole, 
number by a fractiony — Divide the denominator by the whole 
number, wLeiritcan be done without a remainder ; other- 
wJ-e, mxdtiphj the numerator by it, and under the product 
wnfe the denominator, which may then be reduced to a 
whole or mixed number. 

II. To multiply a mixed nurnler by a whole, number^ — Multi- 
ply the fraction and integers, separately, and add their pro- 
ducts together. 

III. To multiply one fraction by another , — ^Multiply together 
the numerators for a new numerator, and the denomiiuttors for 
a new denominator. 

Note. If either or both are mixed numbers, they may first ' 
be reduced to improper fractions. 

SXAMPIiES FOR PRACTICE. 

1. At $f- per yard, what cost 4 yards of cloth ? -— ^ 6 

y(Js. ? 6 yds* > 8 yds. ? 20 yds. ? 

Ans, to the last, $ 15. 

S Multiply US by }. by J. by ^. by -^q. 

I .d^l pTodut% \43 ^^ 

* !f 2^ torn iff La^ kvcp 1 liorae tiawi^ ii)\e \vvsi--i^> 
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how much will it take to keep 3 horses the same time? — — 
7 horses? — 13 horses ? Ana. (b tastj 37^ tons* 

4. What will 8^ barrels of cider come to, at $ 3 per 
barrel ? 

6. At $ 14^ per cwt, what will be the cost of 147 cwt ? 

6. A owned |^ of a ticket ; B owned -^ of the same ; the 
ticket was so lucky as to draw a prize of $ 1000 j what was 
^ach one's share of the money ? / / 

7. Multiply i of f by f of |. J)/ Product, f 
a Multiply 7^ by 2;^. <yy^ Product^ 15|. 

9. Multiply 1^ by 2f . Product^ 2f . 

10. Multiply f of 6 by f. Product^ 1. 

11. Multiply I of 2 by I of 4. Product, 3. 

12. Multiply continually together ^ of 8, ^ of 7, f of 9, 
jand ^ of 10. . Product, 20. 

13. Multiply 1000000 hy f. Pro(f«c/, 565555f . 

To divide a whole number by a fraction, 

^ 55. We have already shown (IT 49) how to divide a 
fraction by a whole number ; we now proceed to show bow 
to divide a whole number by a fraction. 

1. A man divided $ 9 among siome poor people, giving 
them ^ of a dollar each ; how many were the-persons who 
received the money ? 9 -=- J = how many ? 

1 dollar is f , and 9 dollars is 9 times as many, that is, ^- ; 
then J is contained in -^ as many times as 3 is contained 
in 36. . .^1^. 12 persons. 

That is, — Multiply the dividend by the denominator of the 
dividing fraction, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) a/nd divide thi product 
• by the numerator » 

2i How many times is f contained in 8? * 8 -5- f = how 



m.any ? 



OPERATION. 

8 Dividends 
5 Denominator. 



Numerator^ 3)40 

Quotient, 13^ times, the Answer. 
To multiply by a frartion, we have seeia^ (^ ^'^^ \x«\'\^^ 
tvro operations— :t division and a muUipllcatwa ', ^o.^ ^?'^\^^ 
divide by b. /rac^/on iriipllai two o^eTaiioTia — a mxjyUx'p^v^^**^ 



fffrd a i^m'on. 
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FRACTIONS. 



IT 66. 



IT 56. Division is the reverse of multiplication. 



To ntuUiply by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 62,) we divide by the de- 
nominator of the multiplying 
fraction, and multiply the quo- 
tietU by the numeratof. ^^. 

Note. In either case, it is matter of indifference,' as it 
respects the result, which of these operations precedes the 
other ; but in practice it wOl frequently be more ccAvenienty 
that the multiplication precede the division. 



To divide by a fraction, 
whether the dividend be a 
whole number or a fraction, 
we multiply by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
numerator. 



12 multiplied by f , the pro- 
duct is 'd. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IT 62,) to which it is 
only equal when the multi- 
plier is 1, and greater Vhen 
the multiplier is more than 1. 



12 divideU by f, the quo-' 
tient is 16. 

In division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater manber 
of times J consequently will re- 
quire the quotient to be great" 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and less when the 
divisor is more than 1. 



EXAMPLES FOR PRACTICE. 

1. How many times is i contained in 7 ? 7 -f- J = how 
many? 

2. How many times can I draw ^ of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by *. 6 by f . 10 by f 

4. If a man drinK -^ of a quart of rum a day, how long 
will 3 gallons last him ? 

5. If 2 j bushels of oats sow an acre, how many acres will ' 
22 bushels sow ? 22 -s- 2f z= how many times ? 

No'e, Reduce the mixed number to an improper frac- 
tion, 2f = Jji. Ans, 8 acres. . 

6. At $4| a yard, how many yards of cloth may be 
bought for $37? Ans. 8^ yards^ 

7. How^jiany tim^iis -^ coivtamei m ^^ 
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8. How many times is -^ contained in 6 J 

Ans. f of 1 time. . 

9. How many times is 8f contained in 63 ? 

Ans. 6ff- times. 

10. At 4 of a dollar for building 1 rod of stone wall, how 
many rods may be built for $ 87 ? 87 -^ f = how many 
iimes ? 

To divide one fraction by another, 

IT 57. 1. At f of a dollar per bushel, how much rye may 
be bought for ^ of a dollar ? f is contained in ^ how many 
times ? 

Had the rye been 2 whole dollars per bushel, instead of § 
of a dollar, it is evident, that f of a dollar must have been 
divided by 2, and the quotient would have been -^ ; but the 
divisor is 3ds, and 3ds will be contained 3 timeiS where a 
like number of whole ones are contained 1 time; conse- 
quently the quotient ^^ is 3 times too small^ and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor ; 3 times -^ = 
■^, bushel, An&p • ' 

The process is that already described, IT 55 and IT 66. If 
carefully considered, it will be perceived, that the mmerator, 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominate of the divisor into the nianerator 
of the dividend j wherefore, in practice, it will be more con- 
venient to ini^ert the divisor ; thus, J inverted becomes J ; 
then muZ/ipZy together the two upper terms for a numerator^ and 
the two lower terms for a denominator^ as in the multiplication 
of one fraction by another. Thus, in the above example. 

EXAMPLES rOR PRACTICE. 

2. At i of a dollar per bushel for apples, how m^ny bush- 
els may be bought for |- of a dollar ? How many times is | : 
contained in f ? Ans. 3^ bushels. 

3. If J of a yard of cloth cost f of a. dollar, what is that 
per yard? It will be recollected, (11 24,) that when the cost 
of any quantity is given to find the price ot «i \i\\\V^ ^^ d\x?^ 
the costhythQ guardity. Thus, \ (Oie cost"^ ^w\^e.^M^ 
(the quantity) will give the price of 1 yaid, ^ 
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Proof. If the work be right, (IT 16, " Proof,") the pro- 
duct of the quotient into the divisor will be equal to the 
dividend ; thus, ft X i = ^. This, it will be perceived, 
is multiplying the price of one yard (§t) hy the quantity (J) 
to find me cost (f;) and is, in fact,^'eversing the question,, 
thus. If the price of 1 yard be ff of a dolliu', what will f of a 
yard cost ? Am. f of a dollar. 

Note. Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. ^ 

4. How many bushels of apples, at -^^ of a dollar per 
bushel, may be bought for j^ of a dollar ? Ans. 4f bushels. 

5. If 4| pounds of butter serve a family 1 week, how 
many weeks vnW 36{: pounds serve them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Ans. 8j|f weeks. 

6. Divide i by ^. Quot. 1. Divide i by J. Quot. 2. 

7. Divide i by i- Quat.Z. " Divide J by t^. Qtto/.ff; 

8. Divide 2^ by 1 J. Divide 10| by 2f 

Quot. 1^ Quot. 4if. 

9. How many times is -^ contained in f ? Ans. 4 times.. 

10. How many times is ^ contained in 4{ ? 

ilf». 1 If times. 

11. Divide f of | by f of |. Quot. 4. 

^ M. The Rule for division of fractions may now be pre- 
sented at one view : — 

I. To divide a fraction by a whole nton^er, — Divide the 
numerator by the whole number, when it can be done with- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply the derwminatorhj it, and over the 
product write the numerator. 

IT. To divide a whole number by a fraction^ — Multiply the 
dividend by the denaninator of the fraction, and divide the 
product by the mmierator. 

''III. To divide one fraction by another J — Invert the dictsor, 
and multiply together the two upper terms for a numerator, 
ai^ the two lower terms for a denominator. 
j^/e. If either or both, jBire mixed wmabei^^ \ljftY vsa:^ be 
reduced to improper fractions. 
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EXAMPLES TOR PRACTICE. 

1. If 7 lb. of sugar cost -^^ of a dollar, what is it per 
pound ? -fi^ -^ 7 = how much ? ^ of -^ is hpm much ? 

2. At $ i for f of a barrel of cider, what is that per bar- 
rel ? . J,' 

8. If 4 pounds of tobacco cost ^ of a dollar, \^at does 1 
pound cost? 

4. If f of a yard cost $ 4, what is the price per yard ? 

6. If 14f yards cost $ 76, what is the price per yard ? 

6. At 31^ dollars for jtOj^ barrels of cider^ what is thai 
per barrel? Ajts. $3. 

7. How many times is f contained in 746 ? Ans, 1989^. 

8. Divide i of | by f . Divide i by + of f . 

QuoL |« Quot. 3f|. 

9. Divide i of | by f of f- Quot. ^. 

10. Divide ^ of 4 by ^. Quot. 3. 

11. Divide 4^ by f of 4. Quot. 2^.' 

12. Divide f of 4 by 4f . Qmo/, ff 
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ADDITION AND SUBTRACTION OF FRACTIONS. 

IT 59. 1. A boy gave to one of his companions f of an 
orange, to another f , to another i ; what part of an orange 
did he give to all ? f + f + i = how much ? Ans. f . 

2. A cow consumes, in 1 month, -^ of a ton of hay ; a 
horse, in the same time, consumes -^ of a ton ; and a pair 
of oxen, -^ ; how much do they all consume ? how much 
more does the horse consume than the cow ? — -:Jjie oxen 
than the horse ? i^ + A + A ^ hoT? jnucjh^?^^.^-!^— ^ = 
how much ? -^ — -A = ^^^ oaucj do the sj 

3« i + i + i = how much ?^ this, it is Ujft^ ach ? 

4. ^ + ^ + ^, + ii+ therefore be^|^^_^^ 
how much? . -common muj|^_^Q^ 

5. A hoy, baring i o{ a , . / t>\:\& ^^^'^^'V^ 

nbatpart of the appfe ha-^ ^'^T^^l ^1 «o\>\^^ ^'^ ^^ 

'^ -IS all the fc^^^\^> \ 
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When the denominators of two or more fractions are aUke, 
(as in the foregoing examples,) they are said to have a common 
denominator. The parts are then in the same denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident, therefore, that they may be added or subtracted, 
by adding or subtracting their numerators^ that is, the num- 
ber of their parts, care being taken to write under the rcr 
suit their proper denominator. Thus, A" + -A' = i?> f — i 

=*• . 

. 6. A boy, having an orange, gave f of it to his sister, and 
f of it to his brother ; what part of the orange did he give 
away? 

4Uis and 8ths, being pdrts of different baagnitudes, or Value, 
cannot be added together. We must therefore first reduce 
them to parts of the same magnitude, that^is, to a common de* 
nominator, f are 3 parts. If each of these parts be divided 
into 2 equal parts, that is, if we multiply both terms of the 
fraction f by 2, (IT 46,) it will be changed to f ; then f and 
^ are |. Ans. {^ of an orange. 

7. A man had f of a hogshead of molasses in one cask, 
and -I of a hogshead in another ; how much more in one 
cask than in the other ? 

Here, 3ds cannot be so divided as to become 6ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the 5ths each into 3 
^qual parts, they will all become 15ths. The § will become 
.•i4» *^^ t^^ i ^^^^^ become ^ ; then, ^ taken from -J^ leave* 

IT 60. From the very process of dividing each of the 
parts, that is^ of increasing the denominators by mvUiplyind 
them, it follows, that each denominator must be z, factor of 
the common denominator ; no\V, multiplying all the.denominar 
tors together will evidently produce such a number. 

HenceV ^J'g r educe frac'^ums of different denominators to 
^fpdvalent ^ySftT^^^B?''^^ « common denotninator^ — ^RULE : 
"multiply top-ertfer \| y^f^^^ODainators for a common denomi^ 
"Mtor. and, as L» fV ^^^^^^P" each denominator is multiplied 

>jaii the otheL ^^^^^^^^mC'^ *® ^^'^® ^^ ^^^ fraction, 
^^tip]y eaci nhn ^^^ ^eta^ ^the denominators, except its 
^^/ >&r a new A^^^ ^J ail V^TiA<ii \X^i\U ^^ e^jnuaoai 
""^^nator. f^^'^^h and ^ 
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£XAMPIiES FOR PRACTICE. 

1. Reduce f , | and f to fractions of equal value, having a 
common denominator. 
8 X 4 X 6 = 60, the common denominator.* 

2 X 4 X 5 = 40, the new numerator for the £rst fraction. 

3 X 3 X 6 =: 45, the new numerator for the second fraction; 
3 X 4 X 4 = 48, the new numerator for the third fraction. 

^ The new fractions, therefore, are f^, |J, and ^. By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul-* 
tiplied by the same numbers; consequentiy, (IT 46,) that 
their value has not been altered. 

2. Reduce i, f, J and f to equivalent fractions, having a 
common denominator. Ans. ^fg, ^J, f^^-, ^f . - 

3. Reduce to equivalent fractions of a common dendmi- 
jpator, and add together, ^, |, and ^. 

^^^ U +%i + U = U = Hh ^Amamt; 

4. Add together f and f - Amomt^ l^f- 

5. What is the amount ofg' + i + ^ + i'^ 

Am. ^It::^!^. 
^. What are the fractions of a common .denominator 
itquivalent to J and J ? Ans. ^ and fj, or -^ and ^; 

We have already seen, (IT 59, ex. 7,) that the comman 
denominator may be any number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
vided by each of them without a remainder. Such a number 
is called a common multiple of all its common divisors, and 
tiie least number that will do this is called their lea^t com- 
mon multiple ; therefore, the least common denominator of any 
fractions is the least common multiple of all their denominators. 
Though the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find tiieir least common multiple^ In the liBLst example, 24 
is evidently a common multiple of 4 and 6, for it will exactiy 
measure both of them; but 12 will do the same, and as 12 is 
the least number that ^vill do this, it is the least common 
multiple of 4 and 6. . It will therefore be convenient to have 
a rule for finding this least common multiple. Ltl \iift.\ssafic- 
bers be 4 and 6, 
It is evident, thai one numbet is 2iipA3\^&j\fe ol tssinJ^aK^ 
wrbeu the former contains all the faetois oi \Vxe\aXViT- ^^'^ 

L 
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ictors of 4 are 2 and 2, (2X2 = 4.) The factors of 6 
re 2 and 3, (2 X 3 = 6.) Consequently, 2 X 2 X 3 = 12 
ontains the factors of 4, that is, 2 X 2 ; and also contains the 
ictors of 6, that is, 2 X 3. 12, Uien, is a common multiple 
f 4 and 6, and it is the least common multiple, because it 
oes not cont^n any factor y except those which make up 
lie numbers 4 and 6 ; nor either of those repeated more 
ban is necessary to produce 4 and 6. Hence it follows, 
bat when any two numbers have a factor common to both, 
t may be once omitted ; thus, 2 is a factor common both to 
: and 6, and is consequently once omitted. 

IT 61, On this principle is founded the Rule for finding 
he least common multipte of two or more numbers. Write 
town the numbers in a line, and divide t^em by any number 
hat will measure two or more of them ; and write the quo- 
ients and undivided numbers nn a line beneath. Divide this 
ine as before, and so on, until there are no two numbers 
hat can be measured by the same divisor ; then the conti- 
lual product of all the divisors and numbers in the last line 
Fill be the least common multiple required. 

Let us apply the rule to find the least common multiple 
if 4 and 6. 

. '4 and 6 may both be measured by 2 ; the 

' / ^ • ^ quotients are 2 and 3. There is no number great- 
2.3 er than 1, which will measure 2 and 3. There- 
fore, 2 X 2 X 3 = 12 is the least common mul- 
tiple of 4 and 6. 

If the pupil examine the process, he wilt see that the di- 
isor 2 is a factor common to 4 and 6, and that dinding 4 
ly this-factor gives for a quotient its other factor, 2. In 9ie 
ame manner, dividing 6 gives its other factor, 3. Therefore 
he divisor and quotients make up all the factors of the two 
lumbers, which, multiplied together, must give the com- 
Qon multiple. 

7. Reduce J, ^, f and ^ to equivalent fractions of the 
east common denominator. 

OPERATION. Then, 2X3X2= 12, least common 

! ) 4 . 2 . 3 . 6 denominator. It is evident we need 
t) 2 . 1 . 3 . 3 not multiply by the Is, as this would 
^ J — 2 — T not alter the result 
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To find the new numerators, that is, how many 12ths 
each fraction is, we may take |, j^, f and |- of 12. Thus : 

Jof 12 = 9 X ^^ ^. , / A = i 

A of 12 := 6 / "*^ew numerators, which, V V J-TT 
i f i2--ft / written over the com- < Jnf 
f 01 1^ » i ^^^ denominators, give, i "ft — i 
iofl2=:2) '^ (A = i 

^n*. ^, ^ T^ and T^. 

8. Reduce j-, f , and f to fractions having the least com- 
mon denominator, and add them together. 

Am. ii + A + M = fi = l«,amo(knt. 

9. Reduce i and ^ to fractions of the least common de- 
nominator, and subtract one from^ the other. 

Ans. A — -^^^ iV) difference. 

10. What is the least number mat 3, 5, 8 and 10 will 
measure ? Am. 120. 

11. There are 3 pieces of cloth, one containing 7J yards, 
another 13|- yards, and the other 15} yards; how many 
yards in the 3 pieces. 

Before adding, reduce the fractional parts to their least 
common denominator ; this being done, we shall have, 

__ »yia Adding together all the 24ths, viz. 18 + 20 

n ^ ^¥* ) + 21, we obtain 69, that is, Jf = 2^. 

13f = 13f J \ "VYe write down the fraction ^ under 3ie 

15|^=: 15fj- ) other fractions, and reserve the 2 integers 

Ans 37iJL *^ ^® carried to the amount of the other 

^* integers, making in the whole 37^, Ans. 

12. There was a piece of cloth containing 34| yards, 

from which were taken 12f yards ; how much was there 

hft ? 

We cannot take 16 twenty-fourths 

34f — 34^ (^^ £j.^jjj g twenty-fourths, (A we 

12f = 12^ must, therefore, borrow 1 integer, = 24 

Ans.llii yds. twenty-fourths, (§*,) which, ynth A, 
^* ^ makes ^; we can now take ^j from 

^, and there wiH remain ^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
34 leaves 21. Am. 21^. 

13. What is the amount of ^ of J of a yard, f of a yard, 
and -J of 2 yards ? 

Note. The compound fraction m«Y ^^ Te.^\s^c.fe^ \ft ^ «««Vf- 
j^le fraction ; thus, i of J == | ; and 4 oi ^ ^=.\S ^^^'>\ -V 
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IT 6fll^ From the foregoing examples we derive the 'fol- 
lowing Rule : — To add or subtract fractionsy add or suhtraet 
their numerators^ when they have a common denominator ; 
otherwise, they nciust first be reduced to a common denomi- 
nator. 

Note, Compoand fractions must be reduced tp simple 
fractions before adding or subtracting. 

exampi.es for practice^ 

1. What is the amount off, 4f and 12 ? Ans. 17^.. 

2. A man bought a ticket, and sold |^ of ^ of it ; what part 
of the ticket had lie left ? Ans. ^. 

3. Add together f , f , J, -^, ^ and ^. Amounij 2|f .. 

4. What is the difference between 14-^ and 16^ ? 

Ans. IJf,, 

5. From 1 j> take ^. Remainder^ f . 

6. From 3 take ^. Rem. 2f . 

7. From 147^ take 48f . Rem. 98f . 

8. From j^ of -^ take i of ^. Rem. ^. 

9. Add together 112^, 311$, and 1000^. 

10. Add together 14, 11, 4$, ^V ^^ i:* , 

11. From f take ^. From | take f. 

12. What is tiie dijQerence between J and ^ ^ f and J ? 
^andf? fandj? fandf? |^andf? 

13. How much is 1— i? 1— i? l-"t-^ 1 — f ^ 
8 — f? 2 — ^? 2i — §? 3f — tV^ 1000 — t^? 



REDUCTION OF FRACTIONS. 

IT 63. We Lave seen, (IT 33,) that integers of one denomi- 
Qation may be reduced to integers of another denomination, 
[t is evident, that/racfioa* of one denomination, after the 
janie manner, and by the same ndes^ may be reduced to 
fractions of another denomination; that is, fractions^ like 
integers, may be brought into lower denominations by muU 
tplica^imi, and into higl\er denominations by ditmon. 



ires. 



REDUCTION OF FRACTIONS. 



125 



To reduce higher into lower 
denominations, 

(Rule. See IT 34.) 

I. Reduce ^^ of a pound 
to pence, or the fraction of a 
penny. 

Note. Let it be recollect- 
ed, that a fraction is multiplied 
either by dividing its denomi- 
ncUoTy or by multiplying its nu- 
mercUor. 

y^jB X 20 = tJj8..X 12 
= f d. Ans. 

Or thus: t^o{^o(^ = 
ffj = f of a penny, Am. 

3. Reduce y^Vrr ^^ ^ pound 
to the fraction of a farthing. 

TsW ^ • X 20 = tjgo s. X 
12=YW^d. X4 = ^o = 

Or thus : 
Num. 1 

20 s. in 1 £. 

lo 

12 d. in 1 8. 

240 

4 q. in Id. 

960 

Then, -^^=f q. Ans. 

. 5. Reduce ^^^ of a guinea 
to the fraction of a penny. 

7. Reduce f of a guinea to 
the fraction of a pound. 

Consult IT 34, ex. 11. 

9. Reduce ^ of a moidore, at 
36 s. to the fraction of a guinea. 

II. Reduce ]^ of a pound, 
Troy, to the iraction of an 

ounce. 



To reduce lower into HIGHER 
denominations. 

(Rule. See 1134.) 

2. Reduce f of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by dividing the mi- 
meratoTy or by multiplying the 
denominator. 

f d. -^ 12 = ,1^ 8.^20 = 
y^ifi. Ans. 

Or thus : f of -j^j- of 2^ = 



4. Reduce ^ of a farthing 
to the fraction of a pound. 
Jq. ^4^T^d^-r-12 = 

yfyS. -r-20 — Tj^^ — TaW^' 

Or thus : 
Denom. 4 

4 q. in 1 d. 



16 






12 d. 


in 


1 s. 


192 






20 s. 


in 


l£. 



3840 
Then, y^ = TaW^' -^^ 

6. Reduce ^ of a penny to 
the fraction of a guinea. 

8. Reduce ^ of a pound to 
the^fraction of a guinea. 

10. Reduce f | of a guinea 
to the fractvovi oC ^ \stfsv\«t^* 
\ 12. KeAxxc^ % oi «si «v\w5.^ 
Ito the im^iXioTi ol ^ ^avss^<^ 
^Troy. 
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13. Reduce ^ of a pound, 
avoirdupois, to the fraction of 
an ounce. 

15. A man has yj^ of it 
hogshead of wine; what part 
Is that of a pint ? 

17. A cucumber grew to the 
length of 7^(7 of a mile ; what 
part is that of a foot ? 

19. Reduce f of | of a 
pound to the fraction of a shil- 
ling. 

- 21. Reduce J of fi^ ^^ 3 
pounds to the fraction of a 
penny. 



IT M. It will frequently be 
required to find the value of a 
^ fraction^ that is, to reduce a 
fraction to integers of less de- 
nominations, 

1. What is the value of f 
of a pound ? In other words, 
Reduce f of a pound to shil- 
lings and pence. 

f of a pound is A^ = 13^ shil- 
lings ; it is evident from J of 
. a shilling may be obtained 
some pence ; ^ of a shilling is 
-^ = 4 d. That is, — Multiply 
the numerator by that nwnber 
which lolll reduce it to the next 
less denomination^ and divide 
the product by the denominator^ 
if there he a remainder j midiiply 
and divide a>s befi^ge^ and so on ; 
^/le several qzf,olients^ placed one 
qfier anothery in ilicxr order^ 
f'^/ de /Ae amioer. 



14. Reduce f of an outiee^ 
to the fraction of a pound 
avoirdupois. 

16. A man has -]|^ of a pint 
of wine ; what part is that of 
a hogshead? 

18. A cucumber grew to 
the length of 1 foot 4 inches 
zz:^ = ^ofafoot; what part 
is that of a mile ? 

20. ff of a shilling js f of 
what frajction of a pound ? 

22. -^ of a penny is \ of 
what fraction of 3 pounds ? 
Jj^ of a penny is -^ of what 
part of 3 pounds ? -^ of a 
penny is ^ of -^^ of how many 
pounds ? 

It will frequently be re- 
quired to reduce integers to 
the fraction of a greater de- 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 8. 4 d. is 160 pence; 
there are 240. pence in a 
pound ; therefore, 13 s. 4 d. is 
^ = f of a pound. That 



is, — Reduce the given sum or 
quwUUy to the least denonrnar 
tion mentioned in it^ far a nur 
meraXor ; then reduce an inte^ 
ger of thai greater denominor- 
tion (to a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
same denomination^for a denomv' 
nalor, and ihe\^ iiMl form the 
^fraction rccfiUTed* 
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EXAMPLES FOa PBACTICE. 

3. What is the value of | 
of a shilling ? 



Nmaer. 



OPERATION. 
3 
12 



Deium, 8)36 (4 d. 2 q. Ans. 
32 

4 
4 

16(2 ql 
16 

6. What is ±he value of f 
of a pound Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



9. f of a month is howma^ 
ny days, hours, and minutes ? 

11. Reduce 4 <>^& niil^ to 
its proper quantity. 

13. Beduce -^ of an acre 
to its proper quantity. 

15. What is the value of 
•}-| of a dollar in shillings, 
pence, &c. ? 

' 17. What is the value of -^ 
of a yard ? 

19. What 18 the value <rf'<^ 
of a ton ? 



EXAMPLES FOR PRACTICE. 

4. Reduce 4 d. 2 q. to the 
fraction of a shilling, 

OPERATION. 
4 d. 2 q. 1 s. * 

4 12 



18 Numer, 



12 
4 

48 Denom*. 
if = I Ans^ 



6. Reduce 7 oz. 4 pwt. ta 
the fraction of a pound Tr^y. 

8. Reduce 8 oz. 14f dr. to 
the fraction of a pound avoir- 
dupois. 

Note. Both the numerator 
and the denominator must be 
reduced to 9th8 of a dr. 

10. 3 weeks,. 1 d. 9 h. 36 m. 
is what fraction of a month ^ 

12. Reduce 4 fur. 125 yds» 
2 ft. 1 in. 24- bar. to the frac- 
tion of a mile. 

14. Reduce 1 rood 30 poles 
to the fraction of an acre. 

16. Reduce 5 s. 7j- d, to 
the fraction of a dollar. 

18. Reduce 2 ft. 8 in. H h. 
to the fraction of a yard. 

20. Reduce 4 cwt 2 qt. 12 
lb. 14 oz. 12-^ dr. to the frac- 
tion of a ton. 



JSoi^, Let the pupil be requited lo xc^^\&^ ^sA^^s^^'^i* 
following examples : 



^L Wlunt b the vttim of ^ o{ a g^a&a^ft^'^ 



/. 
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22. Reduce 3 roods 17^ poles to the fraction of an acoe. 

23. A man bought 27 gal. 3 qts. 1 pt. of molasses ; what 
part is that of a hogshead ? 

24. A man purchased -^3 of 7 cwt. of sugar ; how much 
sugar did he purchase ? 

25. 13 h. 42 m. 51f s. is what part or fraction, of a day ? 



suYPXiEiaHirr to FAAOTxom. 

QUESTIOXS. 

1. What Kre fractwnal 2. Whence is it that the parts 
into which any tiling or any number may be divided, take 
their name ? 3. How are fractions repnsenied hy Agates ? 
4. What is the number above the line called ? — ^Why is it 
so called ? 5. What is the number below the line called ? 
— Why is it so called ? — What does it show ? 6. .What is 
it which determines the magnitude of th^^ parts ? — Why ? 
7. What is a simple or proper fraction ? '^■'^' an impn^er 

fraction ? a mixed number ? 8. How is an improper 

fraction reduced to a whole or mixed number ? 9. How is 

a mixed number reduced tp an improper fraction ? a 

whole nutnber? 10. What is understood by /Ae /en»9 0/ ^Ae 
fraction 1 11. How is a fraction reduced to its most simple 
or lowest terms ? 12. What is understood by a common di- 
visor ? by the greatest common divisor .^ 13. How is 

it found ? 14. How many ways are there to multiply a frac- 
tion by a whole number? 15. How does it appear, that di- 
viding the denominator multiplies the jroAition ? 16. How is a 
mixed number multiplied ? 17. What is implied in multi- 
pi ving by a fraction ? 18. Of how many operations does it 
consist? — ^What are they? 19. When tlie multiplier is less 
tlian aunit, what is the product eompared with the multi- 
plicand ? 20. How do you multiply a whole number by 
a fraction? 21. How do you multiply one fraction by ano- 
ther ? 22. How do you multiply a mixed number by a 
mixed number ? 23. How does it appear, that in midtiply- 
ing both terms of the fraction by the same number the value 
of the fraction is not altered ? 24. How many ways are 
there to divide a fraction by a whole number ?-^What are 
theyp 25. How does it appear tha.t a Jrcuilwa \s dax^^AXs^ 
»ff^j^ying Us de^ummaXm ? 26. How ^Q^s dvo^a^ Vj ^ 




iUPPLSMlCirT TO FRACTIONS. IJB9 

differ ftom. muUiphfing bj a fraction ? 27. When 
ilmdmsor is less than a unit, what is the quotient compared 
with the dividend ? 28. What is understood by a common 

denominator ? the least common denominator ? 29. 

How does it appear, that each given denominator must be a 
factor of the comm&n denominator ? 30. How is the com- 
mon denominator to two or more fractions found ? 31.. 

What is understood by a multiple'^ by b, common mulHr 

jHe ? by the le<tst common multiple ? — What is- the pro- 
cess of findingat? 32. How are fractions added and sub- 
tracted ? 33. How is a fraction of a greater denomination^ 

reduced to one of a less? of a less to a greater? 34. 

How are fractions of a greater denomination reduced to in- 
tegers of a less ? "^ — integers of a less denomination to the 
fraction of a greater ^ 

EXERCISES. 

1. What is. the amount of f and f ? — of j- and §? 
i— — of 12j^, 3§ and 4| ? Ans. to the laSty 20^. 

2. To |- of a pound add f of a shilling. Amount^ 18^ s. 
Note. First reduce both to the same denomination. 

3. |- of a day added to J of an hour make how many 
hours ? what part of a day ? Ans, to the kist, f f d. 

4. Add ^ H). Troy to -/g- of an oz. 

Amwmty 6 oz. 11 pwt 16 gr. 
6. How much is J less if -^ — -J? -^ — ^^? 14^ 
— 4|? 6 — 4t? |f9— ^6ffofJ? 

Ans. to the lasty ^J. 

6. From J shilling take f of a penny. Rem. 6^ d. 

7. From f of an ounce take |- of a pwt. 

Rem, 11 pwt. 3 grs.. 

8. From 4 days 7^ hours take 1 d. 9-j^ h. 

Rem. 2 d. 22 h.20m. 
' 9. At $ 1^ per yard, what costs |- of a yard of cloth ? • 

IT 65. The price of unity, or 1, being given, to find the 
cost of any quantity, either less or more than unity, multiply 
the price by the quality. On the other hand, the co^t ^i"«ss?5 
quantity^ either less or more than "unity , \>em^ ^^^xv^Nj^ ^^^ 
tiie price ofimityj or 1, divide the cost bij tlve qjiwrnt^^- 
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1. If -fl lb. of sugar cost -^ of a shilling, what 
a pound cost ?* v 

This example will require two operations : first, as above, 
to find the price of 1 lb. ; secondly, having found the price 
of 1 lb., to find the cost of ff of a pound. ^ s. -f- -f^ (^ 
of ^ 8. IT 57) = ^ 8. the price of 1 lb. Then, ^ s. X 
H (H of ^ 8. 1153) =^Sif s. =4 d. Zmi ^yJ^ 
Answer, 

Or we may reason thus : first to find the price of 1 lb. : 
■fj lb. costs -f^ s. If we knew what -j^ lb. would cost, 
we might repeat this 13 times, and the result would be the 
price of 1 lb. -{^ is 11 parts. If -H^ lb. costs ^ s., it is evi- 
dent -jJy lb. will cost tV of T^ = xkz S'J *^^ if ^^* ^^^ ^ost 
13 times as much, that is, -^^ s. = the price of 1 lb. Then, 
ii of ^ s. = ^Ui s., the cost of if of* a pound, fj^ s. 
= ^ ^* 3 f83i ^'9 ^^ before. This process is called solving 
the question by analysis.' 

After the same manner let the pupil solve the following 
questions : 

2. If 7 lb. of sugar cost J- of a dollar, what is that a 
pound * ^ of J = how much ? What is it for 4 lb. ? ^ 
of i = how much ? What for 12 pounds ? y of J = how 
inuch ? Am. to the last, $ If. 

3. If 6 j- yds. of cloth cost $ 3, what cost 9 j- yards ? 

Ans. $ 4'269. 

4. If 2 oz. of silver cost $ 2^24, what costs f oz. ? 

Am. $'84. 

5. If ^ oz. costs $i;iy what costs 1 oz. ? Ans. $ 1^283. 

6. If 4 lb. less by ^ costs 13^ d., what costs 14 lb. less by 
i of 2 lb. ? Ans. 4i8. 9 s. 9^ d. 

7. If % yd. cost $ f , what will 40 J yds. cost ? 

Ans. $69*062+^ 

8. If ^ of a ship costs $ 251, what is ^ of her worth ? 

Ans. $ 53'785 +. 

9. At 3f £. per cwt, what will 9f lb. cost? 

Ans. 6 s. 3^\d. 

10. A merchant, owning |^ of a vessel, sold f of his share 
for $ 957 ; what was the vessel worth ? Ans. $ 1794*375. 

11. Iff yds. cost ^iS., what will -^ of an ell Eng. cost? 

Ans. 17 8. 1 d. 2|- q. 

* This and the fbUowing arc examples usuoWy teferted\o>X«tv3\ft pTojjcmVm, 
or JSiOe c/ Three. SeeV95ej:. 35. 
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merchant bought a number of bales of velvet, each 
containing 129;^ yards, at the rate of $ 7 for 5 yards, and 
sold them out at the rate of $ 1 1 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First find for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
as the sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ana. 9 bales. 

13. If a staff, 5f ft. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures 153 feet? 

Am. 144 j- feet 

14. If 16 men finish a piece of work in 28^ days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in -^ of that time. Ans. 37 j^ days. 

15. How. many pieces of merchandise, at 20^ s. apiece, 
must be given for 240 pieces, at 12J- s. apiece ? Am. 149-j^. 

16. How many yards of hocking that is 1 J yd. wide will 
be suflScient to line 20 yds. of camlet that is f of a yard 
wide ? 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
bocking that is 1 j- yd. wide it will take to make the same 
quantity. Ans. 12 yards of camlet. 

17. If H yd. in breadth require 20^ yds. in length to 
make a cloak, what in length that is J yd. wide will be re- 
quired to make the same ? Am. 34^ yds. 

18. If 7 horses consume 2J tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2f = -y- tons. If 7 horses consume J^ tons in 6 weeks, 
1 horse will consume if of -y- = ^^ of a ton in 6 weeks ; and 
If a horse consume J| of a ton in 6 weeks, he will consume 
J of ^1^ = -jJg^ of a ton in 1 week. 12 horses will consume 
12 times -^^ = -fff in 1 week, and in 8 weeks they will , 
consume 8 times ^f| = -^= 6^ tons, Am. 

19. A man wiUi his family, which in all were 6 persons, 
did usually drink 7f gallons of cider in 1 'w^^Vl", V^ss^ \ssa.^ 
wiU theyUrink in 22A weeks v?\i«mx ^ ^ex^wis ts^^^^ %xft. 

Added to tlie family ? Atw- 'atSf^^ ^g^ 
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20. If 9 Btudeats spend lOf^. ia 18 days, hoWTlEch 
will 20 students spend in 30 days ? Am. 39^ -. 18 s. 4ff d. 



IT 66. We have seen, that an individual thing or nttmhef 
may be divided into any number of equal parts, aiid . thtt 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c., according to the number of parts into which the thing 
or number may be divided ; and that each of these parts may 
%e again divided into any other number of equal parts, and so 
on. Such are called conrnum^ or vulgar fractions, fheir denom«« 
inators are not uniform, but vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them \ for 
when numbers are divided into different kinds or parts, they^ 
cannot be so easily compared. This difficulty led to the in- 
vention of dedfnal fractions, in which an individual thing, or 
^lumber, is supposed to be divided first into ten equal parts^ 
which 'will be tentlis; and each of these parts to be again di- 
vided info ten other equal parts, which will be hundredths^ 
and each of these parts to be still further divided into ten 
other equal parts, which will be thousandth^ and^o on.^ 
Such are called decimal fractions^ (from the Latin worn irfcccm,;- 
which signifies few,) because they increase and decrease, in a' 
tenfold proportion, in the same manner as whole numbers. 

IT 67- In this way of dividing a unit^ it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed ; conse- 
quently, tl^, denominator to a decimal fraction need not be 
expressed/ for the" numerator only, written with a point be- 
fore it ('); called the separairix, is sufficient of itself to ex- 
press the true value. Thus,^' 

^ are written '6. 

^ •.. '27. 

^^j^ *685. - 

The denominator to a decimal fraction, although not ex- 
pressedy is always understood, and is 1 with as many ci- 
/ lers annexed as there are places in the TLMmerator. Thus, 
*f^65 is a decimal consisting of fouT 'pV^uce^^ f^oTi'&ecsjQkKii^^^ 
^ With four ciphers annexed (10000") is Uaigito^w^^vsusMii^ 
'^ Anj^ decimai may be expies&ed m Vae lona rf^ t-^ttk* 
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mon fraction by writiDg under it its proper denominator. 
Thus, ^3765 expressed in the form of a common fraction, 

is tW^. ' 

*i When whole numbers and decimals are expressed to- 
gether, in the same number, it is called a mixed number, ; 
Thus, 26*63 is a mixed number, 25', or all the figures on the " 
left hand of the decimal point, being whole numbers, and 
*63, or ajl the figures on the right hand of the decimal point, 
being decimals. 

The names of the places to ten-mil lionths, and, generally, 
how to read or write decimal fractions, may be seen from 

the following 

TABIdE. 
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Tenths. 
Hundredths. 
Thousandths. 
Ten-Thousandths. 

Huiidred-Thousandths. 

Millionths. 
Ten-Millionthsv 
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From the table it appears, that the firat figure on the npit 
hand of tke decimal point signifies so many terUh parts of a 
unit ; the second figure, so many hundredth parts of a unit s 
the third figure, so many thousandth parts of a unit, &c. Ix 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to. make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreasing^ in the same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. * 

IT 08. The value of every figure is determined by its 
place from units. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since every signifi- 
* cant figure continues to possess the same place from unity. 
Thus, *5, '60, *500 are all of the same value, each being 
equal to -^^ or ^. 

But every cipher, placed at the left hand of decimal frac- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, '5, '05, '005, are of different 
value, '5 being equal to ^V? ^^i > '0^ being equal to yj^y, or 
^ ; and '005 being equal to yx^, or g+o. 

Decimal fractions, having different denominators^ are readily 
reduced to a common denominator^ by annexing ciphers until 
they are equal in number of places. Thus, '6, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

IT 6d. Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6863 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 
An}^ whole number may evidently be reduced to decimal 
parts, that isy to tenths, hundredths, t\\oxi%andth8, &c. by an- 
nexing ciphers. Thus, 25 is 250 Untks, "ib^^ \w3i^t<fe^'^S 
^sooo tbousandthsy &c. CQiMecjaetiWy, «tty Tsivxfc^ w«s^«t 
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may be read together, giving it the name of the lowest de- 
nomination or right hand figure. Thus, 25^63 may be read 
2563 hundredths, and the whole may h^ expressed in the 
form of a common fraction, thus, ^fi^. / 

<The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. ' 

Forty-six and seven tenths = 46-5^ = 46'7. 
Write the following numbers in the same manner : 

Eighteen^ and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 3784 ten-thousandths. 

9000 and 342 ten-thousandths. . 

10000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 

FRACTIONS. 

IT 70. As the value of the parts in decimal fractions in- 
creases in the same proportion as units, tens, hundreds, &c., 
and may be read together^ in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the same manner as on whole 
numbers. * The only difficulty, if any, that can arise, must 
be in finding where to place the decimod point ycl ^^ x^^ss^* 
This, in addition and subtraction^is delCTTMXve^Vj '^^^ ^-^osifc 
rule; consequently, they may be exYuVAVedVo^^'Oafc^. 

J. A moD bought a barrel of ftoux ioi *^> ^ ^^vs^^^^ 
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ter for $ 3^50, 7 pounds of sugar for 83j- cents, an ounoe 
of pepper for 6 cents ; what did he give for the whole ? 

OPERATION. 
$ 8' = 8000 mills, or lOOOths of a dollar. 
3^50 = 3500 mills, or lOOOths. 
*835= 835 mills, or lOOOths. - 
'06 = 60 mills, or lOOOths. 

Ans. $ 12'395 = 12395 mills, or lOOOths. 

As the denominations of federal money correspond with 
the parts of decimal fractions, so the rules for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See U 28.) ^ 

2. A man, owing $375, paid $175^75;. how much did 
he then owe ? 

OPERATION. 

$ 375' = 37500 cents, or lOOths of a dollar. 
176^75 = 17575 cents, or lOOths of a doJar. 

$ 199*25 = 19925 cents, or lOOths. 

The operation is evidently the same as in sublj^ction of 
federal money, - Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — ^Rule : Write the numbers under 
each other, tenths tinder tenths, hundredths under hun- 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equal to the 
.greate«t number of decimal places in any of the ^ven num- 
bers. . 

EXAMP];.F.S FOR PRACTICE. 

3. A man sold wheat at several times as follows, viz. 
13*25 bushels; 8'4 bushels; 23*051 bushels, 6 bushels, and 
*75 of a bushel ; how much did he sell in the whole > 

Ans, 51*451 bushels. 

4. What is the amount of 429, 21^, 355y^3y^, ly^ and 
1-^^ ? . . Am. 808^%, or 808' 143. 

5. What is the amount of 2 tenths, 80 hundredths, 89 
thousandths, 6 thousandths, 9 tenths, and 5 thousandths .^ 

Ans. 2. 
S. What is the amount of three huudred twenty-nine, and 
^eren tenths; tbirty-seven and one Vi\mdte^OT.V3-Vwo^Qv>.* 
^dths^ and sixteen hundredths ? 
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7. A man, owing $4316, paid $376^865; how much did 
be then owe? Am. $3939435. 

8. From thirty-five thousand take thirty-five thousandths. 

Afu, 34999^965. 

9. From 6*83 take 4*2793. Ans. 1*5507.' 

10. From 480 take 245*0075. Ana. 234*9925. 

11. What is the difference between 1793'13 and 817* 
05693? Am. 976*07307. 

12. From 4tS^ take 2^. Remainder^ 1^^, or 1*98. 

13. What is the amount of 29^, 374^^^^, 97^,^, 
315t^, 27, and 100^? Am. 942*957009. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

TT 71. 1. How much hay iii 7 loads, each containing 
23*571 cwt ? 

OPERATION. 
23*571 cwt. = 23571 lOOOths of a cwt 
7 7 



Ani. 164*997 cwt = 164997 lOOOths of a cwt. 

We may here (IF 69) consider the multiplicand so. many 
thousandths of a cwt., and then the product will evidently be 
thousandths^ and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as arc 
in the multiplicand ; and as eitiber factor may be made the' 
'multiplier, so, if the decimals had been in the taultiplierj the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, toe must always pomt off in the pro- 
duct as many places for decimals ca there are decimal places in 
both factors. 

2. Multiply *75 by *25. j 

OPERATION. In this example, we have 4 de- 1 

"^^ cimal places in both factors ; we 

^^ must therefore point off 4 places 

3.7^ for decimals \sv \3ici^ ip^o^xs^sX* 'Y>s«. 

jSQ ' reason of povu\Mi^ oSL ^^^ \si»sar- 

-- — ber may appeat *m ^^^-P !f 

'1875 Product. if we con^ldei VScl^ Vn^ ^ijucXj^^^ 
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common or vulgar fractions. Thus, ^5 is ^^, and ^25 is 
ffff : now, ^3^ X -i^tfe = t\MAy = '1875, Ana. same as be- 
fore. I 

3. Multiply 425 by «03. 

^25 * .Here, as the number of significant 

<Q3 figures in the product is not equal to 

the number of decimals in both fac- 

'00375 Prod. tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : '125 is -^Shj ^^^ '^3 is 
^ijj : now, T^ftf^y X T^ = TiftMn) = '00375, the same as 
before. 

These examples will be sufficient to establish the following 

RULE. 

Tn the multiplication of decitnal frdctions, multiply as in whole 
manberSj and from the product point off so many figures for deci- 
mals as there are decimal placed in the multiplicand and multi- 
plier counted together, and, if there are not so many figures in the 
product^ supply the deficiency by prefixing ciphers. 

EXAMPLES FOR PRACTICE, 

4. At $ 6'47 per yard, what cost 8'3 yards of cloth ? 

Ans, $45*401. 

5. At $ '07 per pound, what cost 26'5 pounds of rice ? 

Ans. $ V855. 

6. If a barrel contain 1'75 cwt of flour, what will be the 
weight of *63 of a barrel ? Ans. 1'1025 cwt. 

7. If a melon be worth $ '09, what is '7 of a melon 
worth? Ans. 6y^^ cents. 

8. Multiply five hundredths by seven thousandths. 

Productj '00035. 

9. What is '3 of 116 ? Ans. 34'8 

10. What'is'85of3672? Ans. 3121'2. 

11. What is '37 of '0563? Ans. '020831. 

12. Multiply 572 by '58. Product, 331/76. 

13. Multiply eighty-six by four hundrddths. 

Product, 3'44. 
14. Multiply '0062 by '0008. 

1^. Multiply forty-seven tentlis by cme \iiow&ttiSL^ ^\^\:t- 
'^'^ hundredths. 
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16. Multiply two hundredths hy eleven thousandths. 

17. What will be the cost of thirteen hundredths of a ton 
of hay, at $ 1 1 a ton ? 

18. What will be the cost of three hundred seventy-five 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

IT 72. Multiplication is proved by division. We have 
seen, in multiplic.ation, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi- 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the number of decimal places in the divisor and 
Huotient^ counted together, must always be equal to the number of 
decimal places in the dividend. This w^ill still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of flour cost $44^718, what is that a bar- 
rel ? 

By taking away the decimal point, $44*718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7453 
mills, zz: $ 7'453, the Answer^ 

Or, retaining the decimal point, divide as in whole num- 
bers. 

OPERATION. As the decimal places in the di- 

6 )44 718 visor and quotient, counted toge- 

Ans. 7'453 ther, must be equal to the number 

of decimal places in the dividend, 
there being no decimals m the divisor y — therefore point off 
thr^e figures for decimals in the qHotient, equal to the numbei: 
of decimals in the dividend, which brings us to the same re^. 
suit as before. 

V 

2. At $ 4^75 a barrel for cider, how many barrels may be 
bought for $ 31 ? 

In this example, there are decimals vs\ \\ve ^vN\^csrt^'ssA. 
none in the dividend. $4'75=:i415 ce.\i\&^ ^^^^ ^^V? « 
annexing two ciphers, s=: 3100 ce«t» *, iQas^ vh tcA^^^^ "^"^ 
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r 

Tidend to parts of the same denomination as the divisor. 
Then, it is plain, as many times as 475 cents are contained in 
3100 cents, so many barrels may be bought. 

475)3100(6ff^ barrels, the Answer; that is, 6 barrels and 
2850 f^ of another barrel. 

But the remainder, 250, instead of be- 
ing expressed in the form of a common 
fraction, may be redu<^ed to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
the divisor and dividend. 

OPERATION. 

4*7$)31'00(6'526+ barrels, the Answer; that is, 6 bar- 
2850 rels and 526 thousandths of another 

barrel. 
o^K ^y annexing a cipher to the first 

remainder, thereby reducing it to 

1250 lOths, and continuing the division, 

950 ^^ obtain from it ^5, and a still fur- 

ther remainder of 125, which, by an- 

3000 nexing another cipher, is reduced to 

2850 lOOths, and so on. 

jgQ The last remainder, 160, is i^ of 

a thousandth part of a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count Ae decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
ft d^imal of the dividend,) we shall find them to be five^ 
which corresponds with the number of decimal places in the 
divisor and quotient counted together. 

3. Under IT 71, ex. 3, it was required to multiply 425 b^ 
*03 ; the product was '00375. Taking this product for a 
dividend, let it be required to divide '00375 by '125. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the dividend, 
fwe m&jr divide as in whole numbers, being careful to retaiii 
/^e (f0^mal points in their proper f\«y&«^. T\^>m^ 
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^ OPERATION. The (Tivisor, 126,' in 375 goes 3 

125) 00375 ( 03 times, and no remainder. We hai;;e 

^'^ only to place the decimal point in 

QQQ the quotient, and the work is done. 

There are five decimal places in the 
dividend ; consequently there must be five in the divisor and 
quotient counted together ; Knd, as there are three in the di- 
visor, there must be two in the quotient ; and, since we have 
but one figure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the 
same result. Thus, 425 is i^/^, and *00375 is x^xfiTzr • 

now, T^V(Arxy -^ t'j^ = liUmis = t^t = '03, the same 
as before. 

IF 73- The foregoing examples and remarks arc suffi- 
cient to establish the following ^ 

RULE. 

In the division of decimal fractions, divide as in whole num- 
bers j and from the right hand of the guotient point off ^ as many 
figures for decimals, cw the decimal figures in the dividend ex- 
ceed those in the divisor, and if there are not so many figures in 
the quotient, supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, cipher^ 
may be annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
the ciphers annexed must be counted so many decimals of 
the dividend. 

EXAMPiiES FOR PRACTICE. 

4. If $472W5 be divided equally .between 13 rr.cn, how 
much will each one receive? A*is. $3G*375. 

6. At $ '75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 124- cents per lb., how many pounds of butter may 
be bought for $ 37 ? Am. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for $ 8 ? Alls. V*2L^ Qrt'5^\^\^'^. 

8. If '6 of a barrel of flour cost $ 5, yAv^\. \^ ^^^ ^^^\i^- 
reJP ^ ^ ^^^^ %^'?^2t.'\: 

9. Divide 2 by 63'1. Qoo^- ^^^ "^ 



14d BXDUCTIOlf OF COMMOlf OR IT 73, 74. 

10. DiTide ^012 by '005. Quot. 2^4. 

11. Divide three thousandths by. four hundredths. 

Quot. '076. 

12. Divide eighty-six tenths by ninety-four thousandths. 

13. How many times is 47 contained in 8 ? 



REDUCTION OF COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS. 

IT 74. 1. A man has ^ of a bsurrel of flour; what is that 
expressed in decimal parts ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtain no whole ones in ^, because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to tenths^ (IT 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4^0. Then, as many times as 
ihe denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ans. ^8 of a bushel. 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is -fj, 3*0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must noJS^ be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredths also may be obtained. 4 
into 20 goes 5 times, and no remainder, f of a dollar, there- 
fore, reduced to decimals, is 7 tenths and 5 hundredths, that 
is, '75 of a dollar. 

The operation may be presented in form as follbws : — 

Num, 
D^Mm, 4 ) 3*0 ('75 of a dollar, the Answer. 

28 

"20 
20 
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luce ^ to a decimal fraction. 

umerator must be reduced to kundredAsj by annex* 

(ciphers, before the division can begin. 

' ( ^0606 +, the Answer. 

rOO As there can be no ienthsj a cipher mutt 

196 be placed in the quotient, in tenth's place. 

4 

^cannot be reduced exactly; for, however long the 
be continued, there will still be a remainder.* It is 
tly exact for most purposes, if the decimal be ex- 
o three or four places. 

the foregoing examples we may deduce the follow* 
iral Rule : — To reduce a common to a decimal Jrac^ 

Dial figures, which eantifmaUy repeat, like *06, in this ezam- 
alled KepeteTidSi or Circvlating Decimals. If onhi one figure 
LS *3333 or *7777, &.C., it is called a single repetend. If ttdo or 
ures circulate alternately, as <060606, <234234234, &c., it i» 
compound repetend. If other figures arise before those which 
, as <743333, *143010101, &c., the decimal is oaUed a mixed 

'le repetend is denoted by writing only the circulating figure 

roint over it: thus, ^3, signifies that the 3 is to he continually- 
, forming an infinite or never-ending series of 3's. 
pound repetend is denoted by a point over the^Sr^^ and last re- 
figure : thus, *234 signifies that 234 is to be continually re- 

' not be amiss, here to show hoW the tdlue of any repetend may 
, or, in other words, how it may be reduced to its equivalent 
Taction. - ' 

stttempt to reduce ^ to a decimal^ we obtain a continual repe* 

the figure 1 : thus, '11111, that is, the repetend *1. The raloe 

ipetend 4, then, is ^ ; the value of '222, &c., the repetend *2, 

will evidently be twice as much, that is, §-. In the same manner, 3 a« 

f , and *4 = ^j and *5 == |, and so on to 9, which s=s f sas 1. 

1. What is the Valu6 of '8 ? ^ns. f 

2. What is th« value of *6 ? Ans. f = J. What is the value of '3 f 
of*7? of<4? of*S? -of'9? ofd? 

If -0^ be reduced to a decimal, it produces *010101,ar t\v%T«^^\KtAVsv. 
The repetend *62, being 2 times as much, m\M^\,^>% -^ ktA^^^^=^ -^^-k 
and '48, being 48 times as much, mu*l \>« %%, «k»A. "Hk ^ "^^n ^'^^ 
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lion, — Annex one or more ciphersj as may be necessary^ to the 
numeratory and divide it by the denominator. If then there be 
a rejuainder^ annex another cipher^ and divide as before^ and so 
continue to do so long as there shall continue to be a remainder^ 
or unill the fraction shall be reduced to any necessary degree 
of exactness. The quotient will be the decimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator; and, if there are not so 
many figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

JBXAMPIiES FOR PRACTICE. 

4. Reduce j>, ^, ^^, and j-^ to decimals. 

Ans. '5 ; *25 ; '025 ; <00797 +. 

5. Reduce fj, tAtt* tAt> ^^ eo^g to decimals. 

Ans. *692 + ; *003 ; '0028 + ; '000183 +. 

6. Reduce ^, ^y^, ^^ to decimals. 

7. Reduce f , ^, ^1^, ^, §, ^^ ^^ ^ to decimals. 

8. Reduce i, f, |, |, f , f , f , ^, r^, :^ to decimals. 



Ifyi? bo redaood to a decimal, it produces '001, consequently 

«60^=^|^, and '637 = ^, and 425 = f|f , &c. 'As this principle 
will apply to any number of places, we have this general Rut.e for re- 
ducing^ a circulating decimal to a vulgar fraction. — Make the given 
repctcnd the numerator , and the denominator will be as many §s as 
there are repeating figures. 

3. What is the vulgar fraction equivalent to *704 ? ^ns. J^f . 

4. What is the value of *603 ? '014 ? '324 ? '01021 ? 

'24'63? '002103? ^ .Ans. tolast, sif^^ 

5. What is the value of *43 ? 

In this fraction, the repctend begins in the second place, or place of 

hundredths. The first figure, 4, is -x^, and the repetendf 3, is % of -jV^ 
that is, ^ ; thesr two parts must be added together. "A" + "^ = H 
= i^t •^^^' Hence, to find the value of a mixed repetcnd^ — Find the 
value of tlie two parts, separately y and add them together. 

C. Wliat is the value of '153 ? ^ + vhj = HI = 1^> -^^ 

7. What is the va^lue of '0047 ? J3ns. ^in* 

8. What is the value of '138 ? *16 ? '4123 ? 

^ It is plain, that circulates may be added, subtracted, multiplied, and 
divided, by first reducing them to their equivalent vulgar fractions. 
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REDUCTION OF DECIMAL FRACTIONS. 

IT 75. Fractions, we have seen, (IT 63,) like integers^ ariet 
reduced from low to higher denominations by divisumj and 
from high to lower denominations by multiplication. 



To reduce a compound num- 
ber to a decimal of the highest 
denomination, 

1. Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d. reduced to the decimal 
of a shilling, that is, divided 
by 1^, is *5 s., which annexed 
to the 7 s. making 7'6 s., and 
divided by 20, is '375 £ . the 
Ans. 

The process may be pre- 
sented in form of ariJe, thus : — 
Divide the lowest denomina- 
tion given, annexing to it one 
Or more ciphers, as may be 
necessary, by that number 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
tjuotient, 8f& a decimal to that 
higher denomination ; so con- 
tinue to do. until the whole 
shall be reauced to the deci- 
mal required. 

tXAMPLES FOR PRACTICE. 

3. Reduce 1 oz. 10 pwt. to 
the fraction of a pound. 

OPERATION. 
20)10'0 pwt. 

12)1'5 oz. 



To reduce the decimal of a 
higher denomination to integers 
of lower denominations. 

2. Reduce '375 £, to in-* 
tegers of lower denominations^ 

'375 M . reduced to shillings, 
that is, multiplied by 20, is 
7'50 s. ; then the fractional 
part, *50 s., reduced to pence, 
that is, multiplied by 12, is 
6 d. Ans, 7 s. 6 d. 

Th at is, — Multiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of tke product point off 
as marty figures 'for decimali^ 
as there are fig^ires in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations ; the several num- 
bers at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. 

EXAMPLES FOR PRACTICE. 



4. Reduce 425 lbs. Troy to 
lege 
tions. 



integers of lower denomina- 



OPERATION. 
lb, 425 



'125 Ih Ans. 

N 






ipwt- lO^WO ^ Ans. ^ ^^-^^^ 
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5. Reduce 4 cwt 2f qrs. to 

3 decimal of a ton. 

Note. 2f = 2'6. 

7. Reduce 38 gals. 3<52 qts. 

beer, to the decimal of a 

d. 

9. -Reduce 1 qr. 2 n. to the 

cimal of a yard. 

11. Reduce 17 h. 6 m. 43 

s. to the decimal of a day. 

13. Reduce 21 s. 10^ d. to 

e decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 

s. 8 oz. to the decimal of a 

A. 



6. What is the value of 
<2325of aton? 

8. What is the value of '72 
hhd. of beer ? 

10. What is the value of 
'375 of a yard ? 

12. What is the value of 
'713 of a day? 

14. What is the value of 
'78125 of a guinea ? 

16. What is the value of 
'16334821 of a ton? 



Let the pupil be required to reverse and prove the follow* 
» examples : 

17. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb. of silver ? 

19. Reduce 18 hours, 15 m. 50'4 sec. to the decimal of a 

20. What is the value of '67 of a league ? 

21. Redtuce 10 s. 9^ d. to the fraction of a pound. 

IT 76- Thefe" is a method of reducing shillings, pence 
d farthings to tlie decimal of a pound, by inspection^ more 
nple and concise than the foregoing. The reasoning in 
lation to it is as followi^ : 

T^y of 20 s. is 2 s. ; therefore every 2 s. is -j^, or '1 iS . 
rery 'shilling is ^ =: -j-^? or '05 £> . Pence are readily 
duced to farthings. Every farthing is ^^ £> . Had it so 
ippened, that 1000 farthings, instead of 960, had made a 
•und, then every farthing would have been xAir> or '001 £,. 
lit 960 increased by -^ part of itself is 1000 ; conse- 
lently, 24 farthings are exactly y g^^ , or '025 £ ,, and 48 
rthings are exactly ^^T^t or '050 £ . Wherefore, if the 
imber of farthings, in the given pence and farthings, be 
yre than 12, ^V P^-^t will, be more than ^; therefore add 1 
them : if they be more than 36, ^ part will be more than 
/ therefore add 2 to them : then call them so many 
usandtbsm and the result wil\\>ecorcecXV\^\XL\^«^^^w^ 
rffirtr ^f ^ pound. Thus, n », 5% ^- V^ i^^xws.^^ W ^^ 
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decimal of a pound as follows : 16 s. = '8 i6 • and 1 s. == 
^05- £. Then, 5f d. = 23 farthings, which, increased by 
1, (the number being more than 12, but not exceeding 36,} is 
*024 £ ., and the whole is '874 £ . the Ans. 

Wherefore, to reduce skUlingSj pence and farthings to the 
decimal ofapoimd by inspection^-^^CaU every two shillings one 
tenth of a pound; every odd shtlMng^fice hundredths; and the 
number of farthings^ in the given pence and farthings^ so many 
thousandthSy adding one, if the number be more than twelve ana 
not exceeding thirty-six, and two^ if the number be more than 
thirty-six. 

IT 77- Reasoning as above, the result, or the three first 
figures in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by inspectioTL Double 
the first figure, or tenths, for shil&ngs, and, if me second 
figure, or hundredths, be five, or more than five, reckon ano^ 
ther shilling ; then, after the five is deducted, call the figures 
in the second and third place so many farthings, abating 
one when they are above twelve, and two when above thir- 
ty-six, and the result will be the answer, sufficiently exact 
for all practical purposes. Thus, to find the value of '876 £ . 
by inspection : — 

'8 tenths of a pound - - - = 16 shillings. 

'05 hundredths of a pound - - =1 shilling. 

'026 thousandths, abating 1, = 25 farthings = s. 6^d. 

'876 of a pound - - - - = 17 s. 6^ d. 

Ans* 
EXAMPLES FOB PRACTICE. 



1. Find, by inspection, the decimal expressions of 9 s. 7 d., 
and 12 s. Of d. ^ns. '479 iB., and '603^2. 

2. Find, by inspection, the value of '523£ ., and '694iB . 

Ans. 10 s. 5^ d., and 13 s. 10^ d. 

3. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz. : 15 s. 3 d. ; 8 s. 11^ d. ; 10 s. 
6f d. ; 1 s. 8^ d. ; ^ d., and 2^ d. Ainountj £ 1^833. 

4. Find the value of '47 iB . 
Note. When the decimal has but two ^^x^'&^^SxsstXsS^iai?^ 

out the shiJJings, the remainder, to \ie Ted».c^^A»\>ww»«ft^E^> 
mil require a cipher to be annexed to \\ie tv^\. ^^^ a^^' 
supposed to be so. Atw. ^ ^^^ ^^ 
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5. Yalae the following decimals, by inspection, and find 
their amount, viz,: '785 JB,; «357^.; '916 iB.; '74£.; 
^6£.i ^ZB£.; '09 iS.; and '008 jg. ibif. 3iB. 128. 11 d. 



avnuBONaasPF to DBonnAXi FBAonosrs, 

QUESTIONS, 

1. What are decimal fractions ? 2. Whence is the term 
derived ? 3. How do decimal differ from common frac- 
iions ? 4. How are decimal fractions written ? 6. How 
4!an the proper denominator to a decimal fraction be known, 
if it be not expressed ? 6. How is the value of every figure 
determined? 7. What does the first figure on the right 
hand of the decimal point signify ? — the second figure ? 

• third figure ? fourth figure ? 8. How do ciphers, 

placed at the right hand of decimals, affect their value ? 
9. Placed at the left hand, how do they affect their value ? 
10* How are decimals read? 11. How are decimal frac- 
tions, having different denominators, reduced to a common 
denominator? 12. What is a mixed number? 13. How 
may any whole number be reduced to decimal parts ? 14. 
How can any mixed number b^^ read together, an J the 
whole expressed in the form of a common fraction ? 15. 
What is observed respecting the denominations in federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 

point in the results ? multiplication ? ^ — — division ? 

17. How is^ a common 6t vulgar fraction reduced to a deci- 
mal ? 18. What is the nile for reducing a compouad num- 
ber to a decimal of the highest denomination contained in 
it? 19. What is the rule for finding the value of any given 
decimal of a higher denomination in terms of a lower? 
20. What is the rule for reducing shillings, pence and far- 
things to the decimal of a pound, by ijispection^? 21. What 
is title reasoning in relation to this rule ? 22. How may the 
three Srst figures of any decimal of a pound be reduced tx> 
sbiUings, pence and farthings, by tnepeclxwl 
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EXERCISES. 

1. A merchant had sereral remnants of cloth, measaring 
as follows, viz. : 



7f yds-l 
6 1 



3^- 






How many yards in the whole, and what would 
the whole come to at $ 3^67 per yard ? 



Note. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the . 
examples which follow. 

Ans. 36'475 yards. $ 133^863 +, cost 

2. From a piece of cloth, containing 36^^ yds., a merchant 
' sold, at one time, 7^ y<ls*9 a^t)? sit another time, 12| yds. ; 

how much of the cloth had he left ? Ans. 16'7 yds. 

3. A farmer bought 7 yards of broadcloth for 8^ iS ., a 
barrel of flour for 2^ iS ., a cask of lime for If £ ., and 7 lbs. 
of rice for ^ iS . ; he paid 1 ton of hay at 3-^ iS ., 1 cow 
at6§ £,^ and the balance in pork oi -^ £, per lb.; how 
many wetoe the pounds of pork? 

Note, \n reducing the common fractions in this example,, 
it will be sufficiently exact if the decimal be extended to 
three places. • Ans, 108f lb. 

-4. At 12 J cents per lb., what will 37f lbs. of butter cost ? . 

Ans. $4*718^. 
5.. At $ 17*37 per ton for hay, what will llf tons cost? 

Ans. $201<92f. 

6. The above exanvple reversed. At $ 201*921 for 1 If tons 
of hay, what is that per ton ? Ans. $ 17*37. 

7. If *4^ of a ton of hay cost $ 9, what is that per ton ? 
Consult IT 65.. Ans. $ 20. 

8. At *4 of a dollar a gallon, what will *25 of a gallon 
of molasses cost ? Ans. $*1. 

9. At $ 9 per cwt., what will 7 cwt. 3 qrs. 16 lbs. of sugar 
cost? 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 

extending the decimal in this, and the examples which fol- 

f low, to /our places. -4fw. 71*036-|-. 

10. At $69*875 for 5 cwt 1 qr. 14 lbs. of raisins, what is 
that per cwt ? A»&. %;^\ 

11. What wm 23Q0 lbs. of hay come to %X.T ^^"^T^^^ 

12. What wUl 765^ lbs. of coffee eome \o, «XA» ^^^^ 
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13. What will 12 gals. 3 qts. 1 pt of gin coet, at 26 cent9 
per quart ? 

iVo/«. Reduce the whole quantity to quarts and the deeir 
inal of a quart. Am. $ 14^42. 

14. Bought 16 yds. 2 qrs. 3 na. of broadcloth for $ 100^125 ; 
what was that per yard ? Ans. $ 6. 

15. At $ 1'92 per bushel, how much wheat may be 
bought for $ ^72 ? Ans; 1 peck 4 quarts. 

16. At $92^72 per ton, how much iron may be pur- 
chased for $ 60*268 ? Am. 13 cwt, 

17. Bought a load of hay for $9*17, paying at the rate 
^f $ 16 per ton ; what was the weight of the hay ? 

Ans. 11 cwt. 1 qr.231bsp 

18. At $302^4 per tun, what will 1 bhd. 15 gals. 3 qts. 
of wine cost ? Am. $ 94*50. 

19. The above reversed. At $ 94*50 for 1 hhd. 15 gals. 
-3 qts. of wine, what is that per tun ? Ans. $302*4, 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses^ as ex- 
plained above, and even then the results will be sufficiently 
^xact for all practical purposes. If, however, greater exact- 
liess be required, tl^e decimals must be extended to a greater 
plumber of places, 

20. At $ 1*80 for 3f qts. of 
ivjne, what is that per gal. ? 

22. If f of a ton of pot- 
ashes cost $60*45, what is 
^bat per ton ? 



21. At $2*215 per gal., 
what cost 3:J- qts. ? 

23. At $ 96*72 per ton for 
pot-ashes, what will f of a ton 
cost? 



24. K*Sofayard 

of cloth cost $2, 
4vhat is that per 
yard ? 

' 27. If 14 cwt. of 
pot-ashes cost 19iS . 
5 s., what is that 
per ton ? 



25. If a yard of 
cloth cost $ 2*5, 
what will *8 of a 
yard cost ? 

28. If a ton of 
pot-ashes cogt27iB , 
10 s., what will 14 
cwt. cost? 



26. At $2*5 per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At 27 ie. 10s. 
a ton for pot^ashes, 
what quantity may 
be bought for 19 £ . 
5 s.? 



AW0. Aft^r the same manutx \ftt ^^ ^xxY^ x^n^w^^ ^isS^ 



i 
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30. At $ 18^50 per ton, how much hay may be bought 
for $ 12*025 ? 

31. What will 3 qra. 2 na. of broadcloth cost, at $6 per 
yard ? 

32. At $ 2240 for transportation of 65 cwt. 46 miles, what 
is that per ton ? 

33. Bought a silver cup, weighing 9 oz. 4 pwt. 16 grs. for 
3 iS . 2 s. 3 d. 3f q. ; what was that per ounce ? 

34. Bought 9 chests of tea, each weighing 3 cwt. 2 qrs. 21 
' lbs. at 4 iS . 9 s. per cwt. ; what came they to ? 

. 35. If 5 acres 1 . rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to produce 47 
quarters 4 bushels ? 

Note. The above example will require two operations, 
for which consult IF 66, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
$20 per ounce; she paid for the ring $1*25; how much 
did it weigh .^ ^ 



mmnoTiON of cvitiUBirciss. 

IT 78- Previous to the act of Congress in 1786 estattish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
although the same in namej were diflferent in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 

England, 4 s. 6 d., called English, or sterling money. 

Novf Sc^t? S ^ ^- """^^^^ ^"""^ currency. 

The New Eng- 
land States, 
Virginia, } 6 s., called New England currency. 

Kentucky, and 
Tennessee, 

New York, 

Ohio, and - }g g., calML Jfw York ««a«ws^- 
JN^ CajrolinOf 
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1 dollar is reckoned in 



»-7s. 6 d.y called Pennsyhama currency. 



New Jersey, 
Pennsylvania, 
Delaware, and 
Maryland, 

Geor^^^"^* ^*^ I 4 s, 8 d., called Gewgia currency. 

1. Reduce 6i£. 11 s. 6^d. to federal money. 

Note. To reduce pounds, shillings, pence and farthings, 
in either of the ahove-named currencies, to federal money, — 
First^ reduce the shillings, pence and farthings (if any be 
contained in the given sum) to the decimal of a pound by in- 
spection^ as already taught, IT 76. 

6je. lis. 6^d. = J 6^576. 

English money. — ^Now, supposing the above sum to be 
English money, — 1 iS . is 20 s. = 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
=r 54 pence, that is, ^^ = ^ of 1 pound. Now, as many 
times as ^, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £ 6^576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
moneyj — Divide the given sum by ^, the quotient will be 
federal money. 

ie 6 W6 English money. ^ote. It will be 

40 recollected, to di- 

vide by a fraction, 

9) 263^040 we multiply by the 

29'226f federal money. Answer. ^?°ominator, and 
^ divide the product 

by the numerator. 

Canada currency^ — Supposing the above sum to be Cana- 
da currency, — 1 dollar, in this currency, is 5 s.= 60 pence,^ 
that is, ^^ = J of 1 pound. Therefore,— 'To reduce Cana- 
da currency to federal money ^ — Divide the given sum by J, and 
the quotient will be federal money ; or, which is the same, 
things — Multiply the given sum by 4. 

jS6W6 Canada euxieney. 
4 

$ 2T304 federal moue^^ Answer. 
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New England cubrenct. — 1 dollar, in this currency, is 
6 s. = 72 pence, that is, ^^ = -j^, or '3 of a pound. There- 
fore, — To reduce New Englcmd Qvrrency to federal money ^ — ^Di- 
vide the given sum by '3. 

*3) £ . 6'576 New England currency. 

$21^92 federal money. Answer. 

New York currency. — 1 dollar, in this currency, is 8 s. = 
96 pence, that is, -^^ = ^, or '4 of a pound. Therefore, 
— To reduce New York currency to federal moneys — Divide the 
given sum by '4. 

*4) £> . 6^576 New York currency- 

$16*44 federal money. Answer. 

Pennsylvania currency. — 1 dollar, in this currency, is 7s. 
6 d« = 90 pence, that is, ^^ = f of appund. Therefore, — 
To reduce Pennsylvania currency to federal money ^ — Divide by 
|, that is, multiply the given sum by 8, and divide the pro- 
duct by 3. 

& . 6'576 Pennsylvaikia currency. 

a 

3)52*608 

$ 17*536 federal money. Answer. 

Georgia currency. — 1 dollar, Greorgia currency, is 4 s. 
8 d. = 56 pence, that is, ^^ = ^ of a pound. Therefore, — 
To reduce Georgia currency to federal money^ — ^Divide by ^, 
that is, multiply the given sum by 30, and divide the pro- 
duct by 7. 

£ . 6*576 Georgia currency. 
30 



7)197*280 



$ 28*182f federal money, Afiswer. 

From the foregoing examples, we derive the following 
general Rule : — To reduce English money ^ and the currencies 
of Canada and the several States^ to federal m^oney^ — ^First, re- 
duce the shillings, &c., if any in the given suav^lc> \2q«; ^«^"klv- 
mal of a pound; this being done, d\v\^!fe Oafc ^«o. «as£v\s^ 
such fr$ctioDal part as 1 dollar, in 1\\^ ^nct^ coxt^-^^^ 
a pactional part of 1 pound. 



%^^ 
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EXAMPIiBS FOR PRACTICE. 

2. Reduce 125 iS ., in each of the before named currencies^, 
to federal money. 

125iS. English money, is $555^555f. 

1 25 iS. Canada currency, ... $500. 

125 iS . New England currency, ... $ 416<666f . 

125ie . New York $312*50. 

125 £. Pennsylvania $333'333^. 

|^125ie. Georgia $535'714f 

3. Reduce 1 s. 6 d., in the several currencies, to federal 
money. 

Answers. 1 s. 6 d. = '075 i£. English money, is $ '333^; 
Canada currency, it is $ '30 ; Nelv England currency, it is 
$'25; New York currency, it is $'187J-; Pennsylvania 
currency, it is $ '20 ; Georgia currency, it is $ '321-^. 

4. Reduce 75 jS . 15^s., in the several currencies, to federal 
money. 

5. Reduce 18 iS . s. 8f d., in the several currencies, to 
federal money. 

6. Reduce 4^ d., in the several currencies, to federal 
money. 

7. Reduce 36iJS .3 s. 7^ d., in the several currencies, to 
federal money. 

IT 79. To reduce federal money to any of the before named 
currencies, reverse the process in the foregoing operations ; 
that is, — Multiply the given sum in federal money by such 
fractional part as 1 dollar, in that currency to which you 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by inspectiony as 
already taught, IT 77. 

EXAMPLES FOR PRACTICE. 

1. Reduce $118'25 to the several before named cur- 
rencies. £. 8. d, 

'English money, is 26 12 1^. 

Canada currency, ... 29 11 3. 
N. England currency, ... 35 9 6. 

N. York 47 6 0. 

PennsyVvonia. ...^4^ ^ \^V 

Georgia . ...•- Yl W H. 



Answer, 
a 118^25, changed to ' 
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2. Change $ 250 to the several currencies. 

3. Change 56 cents to the several currencies. 

4. Change $45*12^ to the several currencies. 



IF 80. It may sometimes he required to reduce one cur- 
rency to the par, or equality of another currency. 

1. Reduce 35iS. 6 s. 8 d., English money, to N. England 
currency. 

$ 1 is 4 s. 6 d. = 54 d. English inoney, $ 1 is 6 s. = 
72 d. JV. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c., English money, is ^ = ^ 
of flie same in N. England currency ; consequently, — To re' 
duce English money to N. England currency^ — Multiply by ^, 
or, which is the same, increase it by i part, of itself. Thus, 

£. 8. d. q. 
3 ) 35 6 8 English money, is 
11 15 6 2 

47 2 2 2 New England currency. Answer, 

Hence we have this general Rule for finding a midtiplier 
to reduce any currency to the par of another : — 

Make $ 1 in pence^ of the currency to be reduced^ the dc" 
nomincLtor of a fraction, over which write $ 1 in pence^ of 
the currency to which it is to be reduced, for a manerator. 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupil form for himself muUi" 
pliers^ by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 

N. England currency tot^anada, N. York, Penn- 
sylvania, and Georgia currencies. 

N. York currency to English, Canada, N. Eng- 
land, Pennsylvania, and Georgia currencies. 

,.. Pennsylvania currency to En^ll?*^^ C^xssw^^^- 

England, N. Yofk, Mid Gt^oT^^. C7«rte«^^^- 

Georgia currency to E.ii^\s\i, C^xi^^^'^s'^*^^^ 

' land, N. York, and PeTiTi«N[\s«^^^ ^Njyt^^^ 
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Rates at which thefollomng foreign coins are estimated at the 
Cfustom Houses of the United States. 

Livre of France, ---------- ^ *18^-_ 

Franc do. - --$ ^18|. 

Silyer Rouble of Russia, -------- ^ <75. 

Florin or Guilder of the United Netheriands, - $ '40. 

Mark Banco of Hamburg, ------- ^ «33^. 

Real of Plate of Spain, - - - $ 40. 

Real of Vellon of do. - $ '05. 

Milrea of Portugal, -- $ 1'24. 

Tale of China, $ 1'48. 

Pagoda of India, ---------- ^ l<84. 

Rupee of Bengal, ---------- ^ '50: 

2. Reduce 8764 livres to federjtl money. 

3. Reduce 10,000 francs to federal'money. 

4. Reduce 250,000 florins to federal money: 

5. In $ 1000, how many francs ? 



^ ... n . 



IimiRISST. 

IF 81. Interest is an allowance made by a debtor to a 
creditor for the use of money. It is computed at a certain 
number of dollars for the use of each hundred dollars, or s6 
iuany pounds for each hundred pounds, &c. one year, and 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollars, one year, is called the rate per cent, or per centum; 
the words per cent, or per centum signifying by me hundred* 

The highest rate allowed by law in the New England 

States, is 6 per cent,^* that is, 6 dollars for a 100 dollars, 6 

cents for a 100 cents, 6 pounds for a 100, &c. ; in other 

words, Y^ of the sum lent or doe is paid for the use of it one 

. year. This is called legal interest^ and will here be under- 

stocfd when no other rate is mentioned. 

* »/ the State of New York, 7 per ceni. U vbe Xe^aX \u\»x«i%Vs Va^i^taA'Cfea 
^jral i'nfci-est is 6 per cent. 



Let 01 stippose the sum lent, or due, to be $1. The 
100th part of $ 1, or ^ of a dollar, is 1 cent, and ^ of a 
dollar, the legal interest, is 6 cents, which, written as a de- 
cimal fraction, is expressed thus, • - « ^ . . <06. 

So iA any other rate per cent 

1 per cent, expressed as a common fraction, is 

^ ; decimally, ---------.. <01. 

■* ^ per ceht is a half of 1 per cent, that is, - - *005. 
j- piNT cent, is a fourth of 1 per cent, that is, - - ^0025< 
f per cent is 3 times ^ per cent, that is, - - - *0075- 

iVtffe., The rate per cent is a decimal carried to tvoo 
placeSj that is, to hundredths; all decimal expressions totoer 
than hundredths are parts of 1 per cent f per cent, for in- 
stance, is ^25 of 1 per cent, that is, ^00625. . 

Write 2 j- per cent, as a decimal fraction. 

2 per cent is '02, and j- per cent is H)06» Ans. *025.r 
Write 4 pet cent as a decimal fraction. 4^ per 

eeutt — ^ 4|- per cent ■ 5 per cent — — 7^ per 

cent 8 per ccrfit Sf per cent — 9 per 

cent — *- 9 J per cent — — 10 per cent (10 per cent. 

is 1^; decimally, 40.) 10^ per cent ■ 11 per 

cent — ^^^ 12]} per cent ■ 15 per cent 

1. If the interest on $ 1, for 1 year, be 6 cents, what will 
be the interest on $ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, which is the 
S&me thing :— 

$17 
'06 



1'02 Answer; that is, 1 doUali. and 2 cents. 

To find the interest on any sum for 1 year, it is evident 
we need only id multiply it by the rcUejper cent, written as a 
decimal fraction. The product, observing to place the point 
as directed in multiplication of decimal fractions, will be the 
interest required. 

JVo/e. Pkincipal- is the money due, fox ^V\0£v "^^"^^^^^5;^ 
paid. Amount is the principal au4 mUteiX i^A.^^ \»5^^>5^r- 

n 
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2. What will be the interest of $ 32*16, 1 year, at 4^^ per 
cent ? 

$32^16 pHncipd. There being five de- 

^045 rate per cent. cimal places in the mul- 

IQQffQ tiplicand and multiplier, 

22S60 five figures must be 

pointed off for decimals 

Ana. $1 '44^76 from the product, which^ 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and ^fj^ of a mill. Parts of a mill are 
not generally regarded; hence, $ 1^446 is sufficiently exact 
for the answer. 

3. What will be the interest of $ 11^04 for 1 year, at 3 

per cent ? at 6^ per cent ? at 6 per cent ? 

at 7^ per cent ? at 8^ per cent ? at 9f per cent. ? 

at 10 per cent ? at 10 J per cent. ? at 11 

per cent ? at llf per cent ? at 12 per cent ? 

at 12^ per cent ? 

4. A tax on a certain town, is $ 1627*18, on which the 
collector is to receive 2^ per cent for collecting; what will 
he receive for collecting the whole ta^ at that rate ? 

Ans. $40*679. 

Note. In the same way are calculated commission, in- 
surance, buying and selling stocks, loss and gain, or any 
thing else rated at so much per cent without respect to time. 

5. What must a man, paying $ 0'37J on a dollar, pay on 
a debt of $ 132*25 ? Ans. $ 49*593. 

6. A merchant, having purchased goods to the amount of 
$ 580, sold them so as to gain 12| per cent, that is, 12^ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
the whole amount for which he i^old the goods ? 

Ans. His whole gain was • $ 72*50 ; whole amount 
$652*50. 

7. A merchant bought a quantity of goods for $ 763*37^ ; 
how much must he sell them for to gain 15 per cent ? 

Ans. $ 877*881. 

If 82m Commission is an aWo^auce o£ ^o mMch Tjer cent. 
to a person called a correspondent, fa<(itoT, ox htoker^l^t ^i&- 
j^Jsting merfbants and others mp\iicW\u?>^TiA^^vft%%^^^^- 
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8. My correspondent sends me word that he has pur* 

chased goods to the value of $ 1286, on my account; what 

will his commission come to at 2^ per cent. ? Ans. $ 32^15. 

< 9. What must I allow my correspondent for selling goods 

to the amount of $ 2317^46, at a commission of 8^ per cent ? 

Ans. $75'317. 



Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
cent on the estimated value of the property insured. 

Premium is the sum paid by the insured for the insurance.* 
Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. 

10. What will be the premium for insuring a ship and 
cargo from Boston to Amsterdam, valued at $ 37800, at 4^ 
per cent. ? Am^ $ 1701. 

11. What will be the annual premium for insurance on a 
house against loss from fire, valued at $ 3500, at f per cent. ? 

By removing the separatrix 2 figures towards the left, it is 
evident, the sum itselif may be made to express the premium 
at L per cent., of which fiie given rate parts may be taken ; 
thus, 1 per cent, on $ 3500 is $ 35'00, and f of $ 35'00 is 
$ 26^25, Answer. 

12. What will be the premium for insurance on a ship and 

cargo valued at $ 25156^86, at ij- per cent ? at § per 

cent. ? at f per cent ? — !— at ^ per cent ? at f 

per cent? Ans. At f per cent, the premium is $ 157'23. 



Stock is a general name for the capital of any trading 
company or corporation, or of a fund established by govern- 
ment 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in money, Ate stock is said to be at 
par J which is a Latin word signifying equal ; when for more^ 
it is said to be above par ; when foi lc88,\X\s %^\WRk ^i^^^" 
lowpar^ 

13. Wh&tis the value of $1564 oi ^loc^V., ^^ a^^X 
cent ? that is, when 1 dollar of sto^ik aeWa^^^ ^ "^"^^ 
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cents in fMneiff wbSen k 12} per cent above par, or 12 j- per 
cent adcamcty as it is sometimes called. Ans. $ 8509^50. 

14. What is the value of $ 3700 of bank stock, at 95j^ 
per cent, that is, 4^ per cent below par ? Arts. $ 3533^50. 

15. What is the value of $ 120 of stock, at 92^ per cent ? 

at 86i per cent ? at 67 J per cent ? at 104^ 

per cent ? at 108J- per cent ? — — dt 115 per cent ? 

at 37^ per cent advance ? 



Loss ABTD Gain. 16. Bought a hogshead of molasses for 
$60; for how much must I sell it to gain 20 per cent ? 

Ans. $ 72. 

17. Bought broadcloth at $2^50 per yard ; but, it being 
damaged, I am willing to sell it so as to lose 12 per cent ; 
how much will it be per yard ? Ans. $ 2^20. 

18. Bought calico at 20 cents per yard ; how must I sell it 
to gain 5 per cent ? — 10 per cent ? 15 per cent ? 

' ■ to lose 20 per cent ? Am, to thalast^ 16 cents per yard. 

IT 83. We have seen how interest is cast on any sum of 
money, when the time is one year; but it is frequently ne- 
cessary to cast interest for months and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent, being 
^06, is 

'01 cent for 2 months, 
~ *005 mills (or ^ a cent) for 1 month of 30 days, (for so we 
reckon a month in casting interest,) and 
^001 mill for every 6 days j 6 being contained 6 times in 30. 

Hence, it is very easy to find by inspectiony that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent for any 
given time. The cents^ it is evident, will be equal to half the 
greatest even number of the months ; the miUs will be 5 for 
the odd month, if there be one, and 1 for every tii6e 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 

9 months, and 18 days. The greatest even number of the 

months is 8 half of which will be the cents, '04 ; the mills, 

reckoning 5 for the odd month, and 3 for the 18 (3 times 6 

;=r 18) daySf will be '008, which^ united with the cents, 

/^48,) give 4 cents 8 milk ioi Niie \ii\^xe«X ol %\Iqi*^ 

mojo^tba and 18 days, . 



^ 
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1. What will be the interest on $ 1 for 5 months 6 days ? 
6 months 12 days ? — . 7 months ? 8 months 



24 days ? 9 months 12 days ? 10 months ? 

11 months 6 days? — — 12 months 18 days? —.16 
months 6 days ? 16 months ? 



Odd days. 2. What is the interest of $ 1 for 13 months 

16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which will be such part of 1 mill as 4 
days is part of 6 dajjg, that is, f z= f of a mill. Ans. '06 7f. 

3. What will be the interest of $ 1 for 1 month 8 days ? 

— 2 months 7 days ? 3 months 15 days ? 4 

months 22 days ? 6 months 1 1 days ? 6 months 

17 days ? 7 months 3 days ? 8 months 11 days? 

9 months 2 /lays ? 10 months 15 days ? 

11 months 4 days ? ■ 12 months 3 days ? 

Note. If there is no odd monthj and the number of days be 

less than 6, so that t^ere are no millsy it is evident, a cipher must 

be put in the place of mills; thus, in the last example, — 12 

months 3 days,— the cents will be '06, the mills 0, the 3 

•days i a mill. Ans. '060^ 

4. What will be the interest of $ 1 for 2 months 1 day ? 
— — 4 months 2 days ? 6 months 3 days ? 8 

Months 4 days ? 10 months 6 days ? for 3 days ? 

for 1 day? ■ for 2 days? for 4 days? 

for 5 days ? 

5. What is the interest of $ 56' 13 for 8 m#iths 5 days ? 
The interest of $ 1, for the given time, is '040f ; therefore, 

i ) and 1^ ) $ 56'13 principal. 

'040f interest of $ 1 for the given time. 

« ■ ■■■ ' 

224520 interest for 8 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 



2'29197, Ans. $2*2^1. 

5 days = 3 days -f 2 days. k% t\ie ^^^^^^"^^^^^"^^ 
iMce for every 6 days, for 3 days lake i, iox 'a Q»^^ 

O * ' 
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]ie muldplicanA. ^ -f ^ = f . So also, if the odd day» 
4 = 2 days + 2 days, take i of the multiplicand tunce^f 
1 day, take ^« 

Vote. If the sum on which interest is to be cast be less^ 
Q $ 10, the interest, for any number of days less than 6, 
[ be less than 1 cent ; consequently, in busmessj if the sum 
less than $ 10, such days need not be regarded. 

•'rom the illustrations.now given, it is evident, — To find the 
rest of any sum in federal money^ at 6 per ceiit.j it is only 
essary to multiply the principal by the interest of $ 1 for 
given time, found as above directed, and written as a 
imal fraction, remembering to point off as many places 
decimals in the product as th^e are decimal places ia 
hi the factors counted together. 

BX AMPLER lE'OR FBACTIC£. 

. What is the interest of $ 87'19 for 1 year 3 months ? 

Ans. $6^539. 
'. Interest of $ 1 16,08 for 1 1 mo. 19 d»ys ? $ 6*751 . 

of $ 200 for 8 mo. 4 days ? $8'132. 

. of $0*85 for 19 mo. ? $'08. 

a of $ 8*50 for 1 year 9 mo. J2 days ? $ *909. 

I, of $676 for 1 mo. 21 daysf $5*737 

2 of $8673 for 10 days? $14*455. 

3.. of $ 0*73 for 10 mo. .J> $*036.# 

4. of $ 96 for 3 days ? ' ) Note, The inte- 

5 •. of $ 73*50 for 2 days ? ( rest of $ 1 for 6 days 

6. of $ 180*75 for 5 days ? ^ being 1 mill, the dol> 

7 of $ 15000 for 1 day? / lars ihemseives ex- 

?s the interest in mUlsfor six daysj of which we may tdk.e 
ts. 

Thus, 6 ) 16000 miUs, ^ 

2*500, that is, $ 2*50, Ans. to the last 

Vlien the interest is required for a large number of years, 
dll be more convenient to find the -interest for one year,\ 
multiply it by the number of years; after v»:hich find 
interest for the months and days, if any, as usual. 

9. What is the interest o£ $ 1000 lot VIO ^^^t% ? 
What is the interest oi ^f>%mMo^'^^ T^ll^^ 
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20. What is the interest on $400 for 10 years 3 months 
and 6 days ? ^ Arts. $ 246^40. 

21. What is the interest of $220 for 6 years? -^ — fdr 
12 years? -^— 60 years ? Asia, to last, $ 660. 

22. What is the amount of $ 86, at interest 7 years ? 

Ans, $12242. 

23. What is the interest of 36 JS . 9 s. 6 J d. for 1 year ? 
Reduce the shillings, pence, &c. to the decimal of a pound, 

by inspection, (IT 76 ;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope- 
ration, and reduce the tibree first decimals to shillings, &c., 
hy inspection. (IT 77.) Am,^£.3 8. 9 d.. 

24. Interest of 36 iS . 10 s. for 18 mo. 20 days ? Am. 3 £ . 
;8 8. 1 J d. Interest of 95 iS . for 9 mo. ? Ans. 4 £ . 5 s. 6 d. 

25. What is the amount of 18 iS. 12 s. at interest 10 
^months 3 days ? ' Am. 19 ig . 10 s» 9^ d. 

26. What is the amount of 100 iB . for 8 years ? 

Am. 14S£, 
'27. What is tlie amount of 400 £ . 10 s. for 18 months ? 

Ans. 43e £. 10 B. 10 d. 3 q. 
28. What is the amount of 640 iS . 8 s. at interest for I 

year ? for 2 years 6 months ? for 10 years ? 

Ans. to last, 1024 iS. 12 s. 9^ d. 

IT 84. 1. What is the interest of 36 dollars for 8 months, 
at 4^ per cent ? 

• Note. When the rate is any other than «ac percent., first 
find the iiiterest at 6 per cent, then divide the interest so 
found by such part as the interest, at the rate required, ex- 
ceeds, or falls short of the interest at 6 per cent, and the 
quotient added to, or subtracted from the imterest at 6 per 
cent, as the case may be, will give the interest at the rate 
recjuired. 



♦ » 



$36 ^ •• 

'04 4 J per cent is J of 6 per cent. ; therefore, 

from the interest at 6 per cent subtract J 
the remainder will be the interest at 4 J pei 
cent 
1*08 Ans. 




3. 
4. 



2. Interest o£ $ 54^81 for 18 mo.,%.t 5 ^et^\."^ ^"^^ ^ ^4v 

^- of $600 for9mo.9d«ys,%\.^^«^^\' ^^v 

of ^ 63*12 fori mo. aOd^y^^^^"^^^ -^ 
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6. Interest of $ 85 for 10 mo. 15 days, at i2j|^ per cent ? 

Am. $9^295. 
6. What is the amount of $53 at 10 per ct. for 7 mo. ? 

Am. $56^091. 

TKt tmey rcUe per cent, and amount gwen^ to find the principal. 

IT 85. 1. What sum of money, put at interest at 6 per 
cent, will amount to $61^02, in 1 year 4 months? 

The amount of $ 1, at the given rate and time, is $ i'08 ; 
hence, $61'02 -=- $ 1*08 = 56'60, the principal required; 
that is, — Find the amount of $1 at the given rate and time^ by 
which divide the given amount; the quotient wHl be the princi- 
pal required. Ans. $ 56*50. 

2. What principal, at 8 per cent, in 1 year 6 months, will 
amount to $8542? Ans. $76. 

3. What principal, at 6 per cent, in 1 1 months 9 days, 
will amount to $99*311? /! , 

Note. The interest of $ 1, for the given time, is *056^ ; 
but, in these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will be 
more convenient to write them as a decimal^ thus, '0565 ; 
that is, extend the decimal to four places. Ans. $ 94. 

4. A factor receives •$ 988 to lay out after deducting his 
commission of 4 per cent. ; how much will remain to be 
laid out ? \ 

It is evident, he ought not to receive (Commission on his 
own money. This question, therefore, in principle, does not 
differ from the preceding. 

Note. In questions like this, where no respect is had to 
tiinCy (IT 81, ex. 4, note,) add the rate to $ 1. Ans. $ 950. 

5. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent ; what does his commission 
amount to ? Ans. $ 48. 



# ♦ 



Discount. 6. Suppose I owe a man $ 397*50, to be paid 

in 1 year, without interest, and I wish to pay him now ; how 

much ought I to pay him when the usual rate is 6 per cent ? 

/ ought to pay him such a sum as, put at interest, would, 

In 1 year, aznoUnt to $ 39T50. TYi<i o^^^Xaoti, \3ci«t^feT<i.^ 

does not diifer from the preceding. Aiw. %^n^. 

-^/^- An allowance made for ftve v^^meToX. ^i %k^ ^x«q. 
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of money before it beeoDahe» due, as in the last example, i» 
called IHscount. • 

The sum which, put at interest, would, in the time and 
at the rate per cent, for which discount is to be made, amount 
to the given sum, or debt, is called the present worth, 

7. What is the present wortH of $ 834, payable in 1 year 
7 months and 6 days, discounting at^the rate of 7 per cent ? 

Am. $760. 

8. What is the discount on $ 321^63, due 4 years hence,, 
discounting at the rate of 6 per cent ? Ans, $ 62^26. 

9. How much ready money must be paid for a note of 
$ 18, due 15 months hence, discounting at the rate of 6 per 
cent. ? Am. $ 16^744^ 

19. Sold goods for $ 6£0, payable one half in 4 months, 
and the other half in S montlis ; what must be discounted 
for present payment ? Ans. $ 18*873* 

11. What is the present worth of $56*20, paya,ble in 1 

year 8 months, disoounting at 6 per cent. ? at 4J per 

cent. ? at 6 per cent. ? ■ at 7 per cent. ? at 

7*/ per cent. ? at 9 per cent. ? 

Ans. to the last^ $ 48*869. 



llie time^ rate per cenl., and interest being given^ to find the 

priricipaL 

IT 86, 1. What sum of money, put at interest 16 months, 
will gain $ 10'50, at 6 per cent. ? 

$1, at the giv^' rate and time, will gain *08; hence, 

$10*50 -f- $*08=: $131*26, the principal required; that 

is, — Find the interest of $lj at the given rate and time^ by 

which divide the given gain, or interest ; the quotient will be the 

principal required, Ans, $ 131*25. 

2. A man paid $ 4*52 interest, at the rate of 6 per cent 
at the end of 1 year 4 months ; what was the principal ? 

Am, $56*60. 

3. A man received, for interest on a certain note, at the 
end of 1 year, $ 20 ; what wa^. th^ pniic!v^«\^ ^ovrvs^% "^^ 
rate to have been per cexit ?^ At«. %'b'^^^*3>^^V^ 
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7%6 pnnc^alj interest^ and time being given^ to find the rate 

per cent. 

IT 87. 1. If I pay $3*78 interest, for the use of $36 
for 1 year and 6 months, what is that per cent. ? 

The interest on $ 36, bX one per cent, the given time, is $i54 ; 
hence, $ 3'78 -h $ *54 = *07, the rate required ; that is, — 
find the interest on the given stmij at 1 per cent, for the given 
lime, by which divide the given interest ; the quotient wtU be 
the rate at to^ch interest was paid. Ans. 7 per cent 

2. If I pay $ 2*34 for the use of $ 468, 1 month, what is 
the rate per cent. ? Ans. 6 per cent 

3. At $46*80 for the use of $520, 2 years, what is that 
per cent. ? Ans. 4;J- per cent. 



The prices at which goods are bought and sold being given^ to 
find the rate per cent, of gain or loss. 

IF 88. 1. If I purchase wheat at $ 1*10 per hushel, and 
sel} it at $ 1*37^ per hushel, what do I gain per cent ? 

TMs question does not differ essentially from those in th^ 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain 274- cents on a bushel, that is. 

pj^ of the first cost ^^ = *25 per cent., the Answer. That is, 

— Make a common fraction^ writing the gain or loss for the numera- 
toTy and the price at which the article was bought for the de- 
nominator ; then reduce it to a decimal. 

2. A merchant purchases goods to the amount, of $ 550 ; 
what per cent profit must he make to gain $ 66 ? 

Ans. 12 per cent. 

3. What per cent, profit must he make on the same 

purchase to gain $ 38*50 ? to gain $ 24*75 ? to 

gain $2*75? 

Note. The last gain gives for a quotient *005, which is ^ 
per cent. The rate per cent, it must be recollected, (IT 81, 
note,) is a decimal carried to two places, or hundredths; all 
decimal expressions lower than hundredths are parts of 1 
per cent. 

4. Bought a hogshead of rum, containing 114 gallons, at 
96 cents per gallon, and sold i\ ^i^-aiw ^t ^1*0032 per gal- 

Joii; wbsLt was the whole gaiti,«ijid vi\i^v.vi^ ^^ ^^w:^ ^^x 
cent? • A ;. %^''^'i\^N^\isJVfc^^isai. 
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5. A merchant bought a quantity of tea for $ 365, which, 
proving to have been damaged, he sold for $33245; what 
did he lose per cent. ? Am. 9 per cent. 

6. If I biiy cloth at $ 2 per yard^ and sell lit for $ 2^50 
per yard, what should I gain in laying out $ 100 ? 

An8, $25. 

7. Bought indigo at $ 1^20 per lb., and sold the same at 
90 cents per lb. ; what was lost per cent. ? Ans, 25 per cent. 

8. Bought 30 hogsheads of molasses, at $ 600 ; paid in 
duties $20*66; for freight, $40*78; for porterage, $6*05, 
and for insurance, $ 30*84 : if I sell them at $ 26 per hogs- 
head, how much shall I gain per cent ? Ans, $ 1 1*695'4-« 



The principal^ rate per. cent,j and interest being giveuj to find 

the time. 

% 89. 1. The interest on a note of $ 36, at 7 per cent.^ 
Was $ 3*78 ; what was the time ? 

The interest on $ 36, 1 year, at 7 per cent, is $ 2*52 j 
hence, $ 3*78 -f- $ 2*52 = 1*5 years, the time required ; that 
is,-— i^md the interest for 1 year on the principal giveUy at the 
given rate^ by which divide the given interest ; the quotient toUl 
be the time required^ in years and decimal parts of a year ; the 
latter may then be reduced to months and days. 

Am, 1 year 6 months; 

2. If $31*71 interest be paid on a note of $226*50, 
what was the time, the rate being 6 per cent ? 

Ans, 2*33 J = 2 years 4 months; 

3. On a note of $ 600, paid interest $ 20, at 8 per cent ; 
what was the time ? 

Ans, *416 -f- = 5 months so nearly as to be called 5, and 
would be exactly 5 but for the fraction lost. 

4. The interest on a note of $ 217*25, at 4 per cent, was 
$ 28*242; what was the time ? * Am. 3 years 3 months. 

Note. When the rate is 6 per cent, we may divide the 
interest by J the principal, removing the separatrix two 
places to the left, and the quotient will be l\v^ «wsw^^ Ns^ 
months. 
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To find Ih^ uiierea i&m on notesy ifc. when partial fogmenis 

haoe been made. 

^ M. In Massachtisetts the law ptovides, that payments 
shall be applied to keep down the interest^ and that neither 
inierest nor payment shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
same time, that excess is taken from the principal ; but if 
the payment be less than the interest, the principal remains 
unaltered. Wherefore, we have this Rule :—- Compute the 
interest to the first time when a payment was made, which, 
either alone, or together with me preceding payments, if 
any, exceeds the interest then due ; add that interest to the 
principal, and from the i^ulsi subtract the payment, or the 
sum of the payments, mad^ Within the time for which the 
interest was computed, and the remainder will be a new 
principal, with which proceed as with the first. 

1. For ttdue received^ I promise to pay James Conant, or 
order J one hundred sixteen dollars sltty-six cerits and six miUs^ 
ioUh interest. May 1, 1822. 

$116,666. ' Samuel Rooi>j 

On this note were the following endorsements : 
Dec. 25, 1822, received $ 16^666 

July 10, 1823, .'. $ veee 

Sept 1, 1824, $ 5*000 

June 14, 1825, $33*333 

April 15, 1826, $62*000 

What was due August 3, 1827 ? Ans. $ 23*775* 

The first principal on interest from May 1, 1822, $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) . . - 4*549 

Amount, $121*215 
Payment, Dec. 26, exceeding interest then due, 16*666 

Remainder for a new principal, - ^ * 104*549 
Interest from Dec. 25, 1S22, to June 14, 1825, 
(29 months 19 dajSy) . . * . \^*4a(l 



Note. In finding the 
times for computing the 
interest, consult IT 40. 



Amount c«tne^ iorw^iSi^ %\iS5f^^^ 



w 



' » 
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AmoiiBt brought forwardy^ $120H)39 
Payment, July 10, 1823, less than interest 

theu due, - - - - $ 1^66 

Payment, Sept 1, 1824, lesa than interest 

then due, - - - - 6*000 . 

Payment, June 14, 1825, exceeding in- 
terest then due, ... 38*333 

$39*d99 

Remainder for a new principal, (June 14, 1825,) 80*040 
Interest from June 14, 1825, to April 15, 1826, 

(10 months 1 day,) - - - - 4*016 

Amount, $ 84*056 
Payment, April 15, 1826, exceeding interest then 

due, 62*000 

♦ 

Remainder for a new principal, ( AprU 16, 1826,) $ 22*066 
Interest due Aug. 3, 1827, from April 16, 1826, 

(16 months 18 days,) ... - 1<720 

Balance due Aug 3, 1827, - - $23*776 

2. For value received^ I promise to pay James Lowell, or 
order^ eight hundred m^y-seoen dollars and thvrty'-three centSy 
loith interest. Jan. 6. 1820. 

$ 867*33. ^ Hiram Simson* 

On this note were the following endorsements, viz. 

April 16, 1823, received $ 136*44. 
April 16, 1826, received $319. 
Tan. 1, 1826, received $518*68. 

What remained due July 11, 1827 ? Ans. $ 215*103 



COMPOUND INTEREST- 



IT 91. A promises to pay B $266 in 3 years, with in 
terest annually ; but at the end of 1 year, not findmg it con- 
venient to pay the interest, he consents to pay intet^'5»\. ^s^ 
the interest from that time, the s^mdci^ ^ o\i ^^ ^tc^o:^'^- 

M/e. Simple interest is that wVAcfe. Va ^o^'A V^^ 
prmcipai only ; compound inlerest ia *i^^ ^\iv£^ ^ 

P ^ 
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or both primcipal and interest j when the latter is not paid at 
he time it becomes due. 

Compound interest is calculated by adding the interest to 
he principal at the end of each year, and making the iamotmi 
he principal for the next succeeding year; 

1. What is the compound interest of $256 for 3 years, 
:t 6 per cent ? 

$ 256 given sum^ or first principal; 
*06 



15'36 interest, > . , ^ , , together 
256*00 principal, J ^ ^^ ^^^^ togetner. 

271*36 amount, or principaHbr 2d year. 
*06 



16*2816 compound interest, 2d year, ) added to-^ 
271*36 principal^ do. ) feether. 

287*6416 amount, or principal for 3d year. 
*06 



i 7*26846 cottipound interest, 3d yefex, ) added b^ 
287*641 principal^ do. ) gethen 

304*899 amount 

256 first principal subtracted. 

Ans. $ 48*899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, and 
rhat the amount, of $ 1 for 2 years ? — — what the amount 
»r 3 years ? — — for 4 years ? for 5 years ? ■ for 

years ? for 7 years ? for 6 years ? 

Ans, to the lastj $ l*593-pi 

It is plain that the amount of $ 2, for any given time, will 
e 2 times as much as the amount of $ 1 J the amount of 
1^3 will be 3 times as much, &c. 

Hence, w^ may form the amounts of (^ 1, for several years, 
itb a table of midlipliers for finding the amount of any sum 
T the same time. 



^ 
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TABIiE, 

Showing the amount of $ 1, or liS., &c. for any 
years, not exceeding 24, at the rates of 5 and 
compound interest ^ 

Years. 
1 



2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



5 per cent. 


1 


6 per cent. 


1 


Yeara. 


1*05 


1'06 


13 


1<1025 


14236 


14 


145762- 


__ 


1*19101- 


- 


15 


1'21550- 


— 


1*26247- 


- 


16 


1^27628- 


— 


1*33822 - 


~ 


17 


1^34009- 


— 


1*41851 - 


~ 


18 


1'40710- 


- 


1*50363- 


— 


19 


1^47745- 


1" 


1*59384- 


- 


20 


1'55132 - 


-■ 


1*68947- 


- 


21 


1^62889 - 


- 


1*79084- 


- 


22 


1'71033 - 


» 


1*89829- 


- 


23 


1 '79585- 


- 


2*01219- 


4 


24 



5 per cent. 

1*88564 -I- 
1*97993-1- 
2*07892 -1- 

2*18287 4- 

2*29201 -f 

2*40661 -f 

2*52695 

2*65329-- 

2*78596-- 

2*92526-- 

3*07152-- 

3*22509-- 



number of 
6 per cent 

6 per cent. 
2*13292 -(- 
2*26090-- 
2*39655 -|r 
2*54035 -f- 
2^69277 4- 
2*85433-- 
3*025^-- 
3*20713-- 
3*39956-- 
3*60353-- 
3*81974 — 
4*04893-- 



Note 1. Four decimals in the above numbers will be suP 
iciently accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the years^ and on that amount cast the 
interest for the months and days ; this, added to the amount, 
will give the answer. 

3. What is the amount of ^60Q*50 for 20 y^ars, at 5 ajr 
cent compound interest ? S^;— at 6 per cent.|jL 

$ 1 "it 5 per cent, by the table, is $ 2*65^29 ; therefore, 

2*65329 X 600*50^ $ 1J9^Q -j- Ans. at 5 per cent ; and 

k si? 



3*20713 X 600*o0lE $ 1525*^81 + Ans. at 6 per cent 

4. What is the amount of $40*20 at 6 per cent com- 
pound interest, for 4 years .^ for 10 years ? for 18 

years ? for 12 years ? for 3 years and 4 naonths ? 



for 24 years, 6 months, and 18 days ? 

% Ans. to lasij $168^37. 

Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what has now been advanced we deduce the fol- 
bwing general 

/. Tojind the interest when the Hme Is \ ^jeat., w., \o ^^^ 
rate per cent, on my sum of moneg, wtKoal Te«pec\ to \«»- 
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the ftremium jbr mmtrance^ commtsnofi, &e., — ^Midtiplf the 
principal, or given sum, by the rate per cent, written as a 
decimal fraction ; the prodact, remembering to point off as 
many places for decimals as there are decimals in both the 
factors, will be liie interest, &c. required. 

n. Wken thete are numtha and days in the given ttme, to find 
the vnterea^ en any mm of money ai 6 per cent.^ — Multiply the 
principal by the interest on $ 1 for the given time, found by 
ipspection, and the product, as before, will be the interest 
required. 

III. To find the interest on $1 ai 6 percent'^ for any given 
timej by inspection^ — It'ls only to consider, that the cents will 
be eoual to half the greatest even number of the months ; 
and the miilU will be 5 for the odd month, (if there be one,) 
and 1 for every 6 days. 

IV. If the sum given be in pounds^ shillings, pence and far-- 
thingsy — ^Reduce the shillings, &c to the decimal of a pound, 
by inspection, (If 76 ;) then |)roceed in all respects as in 
federu money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

V. If the interest required be at any other rate than 6 per 
tent.y (if there be months, or months and days, in the given time,) 
— ^First find the interest at 6 per cent. ; then divide the in- 
terest so fouivd by such part or parts, as the interest, at the 



• ate required|^6xceeds or falls short of the interest at 6 per 
cSn., and th^][uotient, or quStieji^added to or subtracted 
from the int^st^at 6 per centf^ the case may require, will 
give the interest at the rate ji^^red. ^ 

Note, The interest on 9ikj ndmber^doUars, for 6 days, 
at 6 per cent, is readily found l^ cutting off the unit or right 
hand figure ; those at the left hand will show the interest in 
cents for 6 days. 

KXAMPI^ES FOft PRACTia& ^ 

1. What is the interest of $ 1600 for 1 yedMidSlopnthd ? 

Ans. ^120. 

2. What is the interest of $6*811, for 1 year 11 months? 

Ap^ $<66a 

3. What is the interest of $2*29, for 1 month 19 days, 
Bt 3 per cent? Aiw. $*00a. 

4, Wb&t b the Interest of $ 18* tot % ^^^^ \^ ^«5^^ J»^ '^ 



1 
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5. What is the interest of (lY'dS, for 11 months 28 - 
days? Ana, $1^054. 

6. What is the interest of $ 200 for 1 day ? 2 days ? 

3 days ? 4 days ? 6 days ? 

Am, for 5 days, $0^166. 

7. What is the interest of half a mill for 567 years ? 

Ans, $0*017. 
B. What is the interest of $81, for 2 years 14 days, at j- 

per cent. ? — = — f per cent. ? ^ per cent. ? 2 per 

cent. ? 3 per cent. ? — — 4^ pef cent. ? 5 per 

cent. ? 6 per cent. ? 7 per cent. ? ' 7^ per . 

cent. ? 8 per cent. ? 9 per cent. ? 10 per 

cent. ? ' 12 per cent. ? 12 J per cent. ? 

Ans. to last, $20*643. 

9. What is the interest of 9 cents for 45 years, 7 months, 
11 days? Ans. $0*246. 

10. A's note of $ 175 was given Dec. 6, 1798, on which * 
was endorsed one year's interest ; what was there due Jan. 

1, 1803 ? 

Note. Consult ex. 16, Supplement to Subtraction of^lbm- 
pound Numbers. Ans. $ 207*22. 

11. B's note* of $ 56*75 was given June 6, 1801, on inter- 
est after 90 days ; what was there due Feb. 9, 1802 ? 

' • Ans. $68*19. 

12. C^snote of $365*37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; what was there due Sept. l\ 
1800? Ans. $328*32. 

13. Supposing a note of $ 317*92, dated July 6, 1797, on 
which were endorse^he following payments, viz. Sept. 13, 
1799, $208*04; Mifch 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Ans. $ 83*991. 



SUTPZiSlMCBHT TO XNTJUiSST. 

QUESTIONS. 

1. What is interest ? 2. How is it computed ? 3. What 
is understood by rate per cent. ? 4, — ^ by principal ? 

6. by amount? 6. by legal interest? 7. 

by commission? 8. iusuranee^ ^^ ^^^\£Lvs«^>. 

10. policy ? 1 1. 8tock> \'i. ^V^^ "«* V^'xfi 

sjtood by stock being at pari XZ. — — ^o^^ ^"^"^^ 
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— -— below par ? 15. The rate per cent, is a decimal car- 
ried to how many places ? 16. What are decimal expres* 
•ions loiwer than hundredths ? 17. How is interest, (when 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent, or less, how may the ope- 
ration be contracted? 19. How is the interest on $ 1, at 
6 per cent, for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent., when there are months 
and days in the given time ? 21. When the given time is 
less than 6 days, how is the interest most readily found ? 
22. If the sum given be in pounds, shillings, &c., how is in- 
terest cast ? 23. When the rate is any other than 6 per 
cent, if there be months and days in the given time, how is 
the interest found ? 24. What is the rule for casting interest 
on notes, &c. when partial payments have been made, and 
what is the principle on which the rule is founded ? 25. 
How may the principal be found, the time, rate per cent, 



and^iount being given ? 26. What is understood by dis^ 
comri 27. by present worth ? 28. How is the prin- 
cipal found, the time, rate pet cent., and interest being given ? 
29. How is the rate per cent, of gain or loss found, the 
prices at which goods are bought and sold being given ? 30. 
How is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the time found, the princi- 
j^, rate per cent, and interest being given ? 32. What is 

simple interest? 33. compound interest? 34. How 

is compound interest computed ? 

EXERCISES. 

1. What is the interest of $273^51 for 1 year 10 days, at 
7 per cent ? , Ans. $ 19*677. 

2. What is the interest of $486 for 1 year, 3 months, 19 
days, at 8 per cent ? Ans. $ 50'652. 

3. D'^s note of $203*17 was ^ven Oct. 6, 1808, on inter- 
est after three months ; Jan. 6, 1809, he paid $ 60 ; what 
was there due May 2, 1811 ? Ans. $ 174'53. 

4. E's note of $870*05 was given Nov. 17, 1800, on in- 
> terest after 90 days ; Feb. 11, 1805, he paid $ 186*06 ; what 

Tra^tAere due Dec. 23, 1807? A-wi- %\^\^*^4., 

^. What will be the annud\ii«vtt«ax<i,e,v.\.\^\^^Ti\..^«\i 

I bouse valued at $ 1600 ? ^**- ^'^^^ 
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<r. What will be the isumraaoe of a ahip and caigo, Tallied 
at $ 5643, at 1^ per cent ? — -— at f per cent t -— ^ at ^ 
per cent ? — — at -f^ per cent f at f per cent ? 

iVble« Consult IT 82, ex. 11. 

ilf». at f percent $42^322. 

7. A man having compromised with his creditors at 62^ 
cents on a dollar, what must he pay on a debt of $ 137^46 ? 

Am. $85^912. 

8. What is the value of $800 United States Bank stock, 
at 112j^ per cent ? Ans. $ 900. 

9. What is the value of $ 560^75 of stock, at 93 per cent ? 

Ans. $521^497. 

10. What principal at 7 per cent, will, in 9 months 18 days, 
amount to $422^40? Ana. $400. 

11. What is the present worth of $426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent. ? 

In large, sums, to bring out the cents correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Ans. $354^506. 

12. A merchant purchased goods for $ 250 ready money, 
android them again for $300, payable in 9 months; what 
did he gain, discounting at 6 per cent ? Am. $ 37^081. 

13. Sold goods for $3120, to be paid, one half in 3 
months, and the other half in 6 months; what must be dis- 
counted for present payment ? Am. 68^492. 

14. The interest on a certain note, for I year 9 months, 
was $ 49'875 ; what was the principal ? Am. $ 475. 

15. What principal, at 5 per cent, in 16 months 24 days, 
will gain $ 35 ? Am, $ 500. 

16. If I pay $15^52 interest for the use of $500,9 
months and 9 days, what is the rate per cent ? 

17. If I buy candles at $ ^167 per lb., and aeU ttaim at 
20 cents, what shall I gain in laying out $ 100 ? 

Am. $19^76. 

18. Bought hats at 4 s. apiece, and sold them again at 4 sw 
9 d. ; what is the profit in laying out 100 £ . ? 

Am. 18 iS. 158. 

19. Bought 37 gallons of brandy, at $1^10 per gallon^ 
and sold it for $ 40 ; what was gained or lost per cent ? 

20. At 4 s. 6 d. profit on 1 iS ., how much is ^aLiie,d\\^\»:^%. 
out 100 iB ., that is, how much pet cenV*^ Aix»* ^'^ S» -^^^ 

21. Bought cloth at $4^48 pei >y«rtL\ \vcrw ^^"^^^^ 
to gHinlSi per cent} ka^ %^^ 
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22. Bought a barrel of powder for 4 iS . ; for how much 
must it be sold to lose 10 per cent ^ Ans. 3 £, 12 b, 

23. Bought cloth at 15 s. per yard, which not proving so 
good as I expected, I am content to lose *17J^ per cent. ; how 
must I sell it per yard ? Ans, 12 s. 4 J d. 

24. Bought 50 gallons of brandy, at 92 cents per gallon, 
but by accident 10 gallons leaked out ; at what rate must I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Am, $ 1*265 per gallon. 

25. A merchant bought 10 tons of iron for $ 950 ; the 
freight and duties came to $ 145, and his own charges to 
$ 25 ; how must he sell it per lb. to gain 20 per cent, by it ? 

Ans. 6 cents per lb. 



EQUATXOIV OF FAITIKEENTS. 

IT 92. Equation of payments is the method of finding the 
mean time for the payment of several debts, due at different 
times. 

1. In how many months will $ 1 gain as much as 5 dol* 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as much as $ 40 
will gain in 15 months ? Am. 600. 

3. In how many months, will the use of $ 5 be worth as 
much as the use of $ 1 for 40 months ? ^ 

4. Borrowed of a friend $ 1 for 20 months ; afterwards 
lent my friend $ 4 ; how long ought he to keep it to become 
indemnified for the use of the $ 1 ? 

5. I have three notes against a man ; one of $ 12, due in 
3 months ; one of $ 9, due in 6 monUis ; and ^e other of 
$ 6, due in 10 months ; the man wishes to pay the whole r 
once; in what time ought he to pay it? 

«$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 fpr 10 months is the same as $ 1 for 60 months. 

27 141 

ffe mighty therefore, have %\ \4\ "HiQi\i\3!as>^ ^\id Vve-may 
keep ^7 dollars ^V P^^^ aa\ou^\ Vk^V \ft, ^ = ^ Tawo&«^ 
^-f^days^ Answer, 
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Hence. To find the mean time for eeeeralpaifmenUy-^B^vtB : 
— Multiply each sum by its time of paymenty and divide the 
sum of the productM by the sum ox me poifmaUe^ and the 
quotient will be the answer. 

Note. This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time before it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
case, the loss is only equal to the discoimt of th^ debt for that 
time, which is always less than the interest ; therefore, the 
rule is not exactly true. 'The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 months ; and it is agreed to make one payment of the 
whole : in what time ought that payment to be ? , 

* Ana, 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
is the equated time for the payment of the whole ? 

Ans, 6 months, 7 days -f-. 

8. A owes B $600, of which $200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months \ what 
is the equated time for the payment of the whole ? 

r Ans, 4 months. 

9. A owes B $ 300j to be paid as follows : ^ in 3 months, 
^ in 4 months, and the rest in 6 months : what is the equated 
time ? • ^ Ans, 4^ months* 



RATIO I 

OR 

THB mOiATION' OF 



i:*>h : 



IT 93. 1. What part of 1 gallon is 3 quarts ? 1 gallon is 
4 quarts, and 3 quarts is f of 4 quarts. Ans» -^ of a. ^g^l^^-^^ 

2. What part of 3 quarts is 1 g^\oii> \ \gaJXQuO^««^'^\^ 
quarts, is § of 3 quarts; that is, 4 Q\iai^ Va\ ^aKv^'^ o^^^ 
end ^ of another time. A*»- ^^^^-^^ 
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3. What part of 5 bushels is 12 bushels ? 

Finding what part one number is of another is the same 
as finding what is called the ratio, or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 5 bushels to 12 
bushels ? The Answer is -^ = 2f . 

Ratioy therefore, may be defined, the number of times one 
number is contained in anotlier ; or, the number of times one 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards ? or, What is the ratio 
of 8 yards to 13 yards ? 

13 yards is ^ of 8 yards, expressing the division /rac/iona%. 
If now we perform the division, we have for the ratio 1|^ ; 
that is, 13 yards is 1 time 8 yards, and f of another time. 
• We have seen, (IT 15, sign,) that division may be expressed 
fractionally. So also the ratio of one number to another, or 
the part one number is of another, may be expressed frac- 
tionally, to do which, make the number which is called the 
party whether it be tbe larger or the smaller number, the n«- 
merator of a fraction, under which write the other number for 
a denominator. When the question is, What is the ratio, &c. ? 
the number last named is the part;, consequently it must be 
made the numerator of the fraction, and the number first 
named the denominator. 

5. What part of 12 dollars is 11 dollars ? or, 11 dollars is 
what part of 12 dollars ? 11 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the ratio, &c. ? let that number, which expresses the part^ 
be the number last named ; thus, What is the ratio of 12 dol- 
lars to 1 1 dollars ? • Ans. j-^, 

6. What part of 1 iS . is 2 s. 6 d. ? or, What is the ratio of 
1 £ . to 2 s. 6 d. ? 

I £. z=z 240 pence, and 2 s. 6 d. = 30 pence ; hence, 
<^ zzz ^, is the Answer. 

7. What part of 13 s. 6 d. is 1 iS . 10 s. .? or. What is the ra- 
tio of r3-s. 6 d. to 1 £. 10s. ? A71S. ^. 

8. What is the ratio of 3 to 5 ? of 6 to 3 ? • of 

7 to 19? of 19 to 7? of 15 to 90 ? of 90 to 

J5? of 84 to 160 ? oi \^Q \.ti S4? of 615 to 

JI07P of 1107 to 615? Am. to \Va\a&v\ 
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PROFORTIOlTi 

OR 

TBB RULB or TBRXOEI. 

4 

IT 94. 1. If a piece of cloth, 4 yards long, cost 12 dollars, 
what will be the cost of a piece of the sanae cloth 7 yards 
long? 

Had this piece contained twice tte number of yards of the 
first piece, it is evident the price would have been twice as 
much ; had it contained 3 times the number of yards, the 
price would have been "3 times as much ; or had it contained 
only half the number of yards, the price would have been 
only half as much ; that is, the cost of 7 yards will be such 
Dart of 12 dollars as 7 yards is part of 4 yards. 7 yards id 
J of 4 yards ; consequently, the price of 7 yards must be J of 
the price of 4 yards, or J of 12 dollars. J of 12 dollars, that 
is, 12 X i = ^ = 21 dollars, Answer. 

2. If a horse travel 30 miles in 6 hours, how many miles 
will he travel in 11 hours, at that rate ? 

11 hours is -^ of 6 hours, that is,^ 11 hours is 1 time 6 
hours, and I of another time ; consequently, he will travel, m 
. 1 1 hours, 1 time 30 miles, and 4 of another time, that is, the 
ratio between the distances will be equal to the ratio be- 
tween the times. 

-V- of 30 miles, that is, 30 X V = ^ = ^^ **^®s- ^^> 
then, no error has been committed^ 55 miles must be -^ of 
30 miles'. This is actually the case ; for ^ = -y^. 

^ - Ana. 65 miles. 

Quantities which have the same ratio between them are ' 
said to be propartUmal, Thus, these four quantities, 

hoars, hours, miles, miles. 

6, 11, 30, 55, 

Ivritten' in this order, being such, that the second contains 
the first as many times as the fourth contains the tliird, that 
is, the ratio between the third and fourth being equal to the 
ratio between the first and second, fo^^yn what is called a pro- * 
portion- 
It follows, therefore, that proporlioii Is a co«x\mia\\oitt o^ \vmi 
egtial ratios. Ratio exists between tuoo YV"M\v^5ex?» s ^^^^^ Y^^ 
portion requirei at least thTee* 
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To denote diat diere is a proportion between the numben 
6, 11, 30, and 56, they are written thna : — ^ 

« : 11 : : 30 : 65 

which is read, 6 is to 11 as 30 is to 55 ; that is, 6 is the 
same part of 11, that 30 is of 55; or, 6 is contained in 11 as 
maaf times as 30 is contained in 55 ; or, lastly, the ratio or 
relation of 11 to 6 b the same as that of 55 to 30*. 

IT M* The first term of a ratio, or relation, is called the 
fuUecedeiUj and the second the consequent. In a proportion 
there are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the second; the con- 
sequent of the first ratio, and that of the second. In the 
proportion 6 : 11 : : 30 ^ 55, the antecedents are 6, 30 ; the 
consequents, 11, 55. 

The consequent, as we have already seen, is taken fqr the 
numerator, and the antecedent for the denominator of the 
fraction, which expresses the ratio or relation. Thus, the 
first ratio is -V^, the second ^ = -y-; and that these two 
ratios are equal, we know, because the fractions are equal. 

The two fractions -V^ and jf being equal, it follows that, 
by reducing them to a' common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 11 multiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
case; for 11 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — If four numbers be in proportion^ the product of the 
first and lasty or of the two extremes^ is equal to the product of 
the secondhand thirdj or of the tvoo means. 

Hence it will be easy, having three terms in a pipportion 
given, to find the fourth. Take the last example. Enow* 
ing that the distances travelled are in proportion to the timet 
or hours ^occupied in ^veiling, we wnte the proportion 
thus :— X 

houn. koon. milei. orilM 

6 : 11 : : 30 : 

Now, since the product of the extremes is equal to the 

product of the means, we multiply .together the two means^ 

21 and 30, which makes d^y ^xvd^ dividing this product by 

the huntm extreme, 6, we obtain lot ^^\«ewM^'5i^'^^Sak 

S5xi^l€By w^iich is the other csto«Bi%^o\ ^^im^^xx^ 



^n: 



dollars. 


dollars., 


barrels, ^arrel^l 


64 : 


186 : 
9 
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3. At $ 64 for 9 baxteb of floor^ bow many btirdii mv 

be purchased for $ 186 ? 

In this question, the tmknoim queiitity Is (he mnnber ot 
barrelit bought for $ 186, which ought to contBin the 9 bav" 
rels as many times as A 186 bontains A 64; we thus get the 
following proportion: 

The prpduety 1&74, 
of the two means, di-* 
vided by 64, the 
$4 ) 1674 ( Ai barr^j the Answer. ^^own extreme, giveg 
162 91 barrels for the 

other extreme, which 

64 is the term soughtt 

* • * 

Any three terins of A proportion being given, the bperfttion 
by which we find the fourth is called the Ride of Three. A 
just isolution of the question will sometimes require^ that thd 
order of the terms of a proportion be. changed. This may 
be done, provided the terms be so placed, that the product 
of the extremes shall be equal to that of the meansi 

4. If 3 men perform a certain piece of work in iO days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of the same kind, viz* 
Id days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f. But the 
more* men there are employed in the work, the less time will 
be required to do it } consequently, the days will be less in 

i IK '^ ^ ■ I 1 r I ■■i«i# 

. * The rale of three has sometimes been divided into direct and ^it«r«e, a dis- 
iinctiott which is totally useless. It may not however bd amiss to eJcpIaiA, in this 
place, in what this distinction consists. 

The Rule of Three Direct is when more requires fnor«, or less requires less, m 
in this example : — US men dig a tcench 46 feet long in a certain time, how many 
feet will 12 men diff in the same ti^ie t Here it is obviousj that the more men 
there are employeo, the more work will be done 3 and therefore, in this instance, 
more requires more. Again : — If 6 men dig 48 feet in a given time, how much 
will 3 men dig in the same time 1 Here less requires ku, for the kss mea tboe 
are employed, (be lass work will be done. 

The Rale of Three htixrse is when more requires leiSy or hn requires more, as 
la this example : — ^If 6 men dig a certain quantity of trench in 14 hours, how mans 
hours will it require 12 men to dig tlie same quantity % H«^TM)nr«.ws^<8^>fta*"i 
that i», 12 men Deing more than (T, will requwe Uss \\ttv^. k.^«av\— ^ ^ ^^^^Sm* 
form a piece 4>/' work in 7 daj's, how \oT\g 'wvW S mau\>fc'Mv "^^^"^^f^j^xw^* 
ivork f Here less requires iHort ; fpr tii% iium>KS 'oi TO«si,^i««>% w»»^ 
fwreUme, 

Q 
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proportion as die jDumber of men is greater. There is still a 
proportion in this case, but the order of the terms is inverted; 
for the number of men in the second set, being two times 
that in the first, will require only one half the time. The 
first number of days, therefore, ought to contain the second 
as many times as the second number of men contains the 
first. This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is in the irwerse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing the proportion, 
3 men : 6 men, (f,) we write it, 6 men : 3 men, (f,) that is, 

men. men. . days. days. 



. ■ 



Note. We invert the ratio when we reverse the order 
of the terms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently,^ the terms of the frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, thtf ratio expressed by f = 2, being in- 
verted, is f = ^. 

Having stated the proportion as above, we divide the pro- 
duct of the means, (10 X 3 = 30,) by the known extreme, 
6, which gives 5, that is, 6 days, for the other extreme, or 
term sought. Am. 6 days. 

From the examples and illustrations now given we deduce 
the following general 

Of the three given numbers, make that the third term 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whether the an- 
swer will be greater of less than this term. If the answer is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and the less number for the first 
term; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the &rst; and, in either case, multiply the second and third 
terms together^ and divide l\i^ i^io^ucl hy the first for the 

BDswer, which will alw^ya \)« oi \3^^ %^tcl^ ^«a^\$fik3a.^'5s^ 

^e third term. ' 
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Note 1. If the first and second tenns contain differetd de- 
nominations, they must both be reduced to the same de- 
nomination ; and if the third term be a compound number, it 
either must be reduced to integers of the lowest denominationy 
or the low denominations must be reduced to 9k fraction of 
thefiighest denomination contained in it. 

Note 2. The same rule is applicable, whether the giren 
quantities be integral, fractional, or decimal. 

EXAMPLES FOR PRACTICE. 

6. If 6 horses consume 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 horses the same time ? 

Ans, 70 bushels. 

6. The above question reversed. If 20 horses consume 70 
bushels of oats in 3 weeks, how many bushels will serve 6 
horses the same time ? Ans, 21 bushels. 

7. If 365 men consume 75 barrels of provisions in 9 
months, how much will 500 men consume in the same time? 

Ans. 102^f barrels. 

8. If 500 men consume 102^ barrels of provisions in 9 
months, hpw much will 365 men consume in the same 
time? ilrw. 75 barrels. 

9. A goldsmith sold a tankard for 10 iS . 12 s., at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it. 

Ans. 39 oz. 15 pwt. 

10^ If the moon move 13" 10' 35" in 1 day, in what time 
does it perform one revolution ? Ans. 27 days, 7 h. 43 in. 

11. If a person, whose roiit is $ 145, pay $ 12^63 parish 
taxes, how much should a person pay whose j-ent is $ 378 ? 

Ans. $32*925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $ 6 ? Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will . 100 lbs. of 
coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

Ans. $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357*82 the same time. ^ 

15. There is a cistern wliicVi Wa 4 Y^^e^S "^L^^Sc^ 
4/7 it in 10 minutes, tile decond Va ^O mmxiX.^^-^'^'^' ^^ 
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M iQto«to% ttd tte IbvA Ih 80 ttkmf M ; fa t^at tfane wUt 
tU four, tonniiig togettier, fiU it ? 

A + A + ^ + A=5W ciatemlft ) mI^utew 

Ans. 5^miQUtefll 

. 16. If a familj of 10 persons speiid-3 bushels of malt in 
a month, how many bushels will serre them when there are 
^0 in the family ? Am. 9 bushels. 

Note The rule of proportion, although of frequent use, 
is not of indispenss^ble necessity ; for ^1 questions under it' 
may be solved on general principles, without the formality 
of a proportion ; that is, by analyeis^ as already shown, IT 65, 
e%* 1. Thus, in the above example, — If 10 persons spend 
3 bushels, 1 person, ii^ the same time, would spend ^ of 3 
bushels, that is, -^ of a bushel ; and 30 persons would spend 
30 times as n^uchj^ that is, j^ = 9 bushels, as before. 

It. If a ali^, 5i ft. 8 iB. in length, cast a shadow of 6 feet^ 
how high is tht^t steeple whose shadow measures 153 feet? 

Ans. 144^ feet. 

18. The iome 5y imalgsiB. If 6 ft. i^adow require a staff 
<)f 6 ft. 8 in. r= 68 iut., I ft. shadow will require a staff of 
I of 68 ia* Of ^ in. $ then^ 153 ft. shadow will require 153 
times as much; that is, ^ X 153 =r J^^suk sr 1734 in. ;= 
144^ ft, as before. 

19. If 3 iS. sterling be equal io4£. Massachusetts, how 
much Massachusetts is. «qaal to 1000 £ . sterling ? 

AnsfL 1333 i€. 6 s. 8 d. 

20. If 1333 £ . 6 8. 8 d. Massachusetts, be equal to lOOOiS . 
sterling, bow pxnch sterling is equal to 4 £ . Massachusetts ? 

Ans, 3 iB • 

21. If 1000 £ . sterling be equal to 1333 i&. 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal to 3 iS. ster-> 
ling? Ans,4£. 

22. If 3 i8 . fiterlinff be equal to 4 i£ . Massachusetts, how 
much sterling is equal to 1333 £ . 6 s. 8 d. Massachusetts I 

Ans. 1000 £ . 

23.^ Suppose 2000 soldiers had been supplied with bread 

sufficient to last them 12 w^eks, allowing each man 14 

ouDceB 4 day; but> on examination, they find 105 barrels, 

coQtainmg 300 lbs. each| wlxoWy s]^o)\^^\ N«W\.\fiL\vsX^<^ v&- 

J^va^mnce be to ^^ J^ tMS^ iiM t^ leisMB&f&t m^lV^ *Os\kqcv 

^« Mxn^ time / As>a.V3^^t..v^vj. 
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24. Suppode 2000 soldiers were put to an allowance of 
12 oz. of bread per day for 12 weeks, naving a seventh part of 
their bread spoiled '^ what was the whole weight of their 
bread, good and bad, and how much was spoiled? 

. 5 The whole weight, 147000 lbs. 
;^'**' J Spoiled, - . 21000 lbs. 

25. — — 2000 soldiers, having lost 105 barrels of bread, 
weighing 200 lbs. each, were obliged to subsist on 12 oz. a 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day ; what was the whole weight, including what 
was lost, and how much had they to subsist on ? 

. ( Whole weight, 147000 lbs. 
^"*' I Left, to subsist on, 126000 lbs. 

26. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks ; what was 
the whole weight of their bread, including that lost, and how 
much might they have had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

Am. < Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost. 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months ; I demand how manv men must 
be employed about it Ans. 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hours; how' many pipes of the same capacity will 
empty it in 24 minutes ? An9. 25 pipes. 

29. A garrison of 1200 men has provisions for 9 months, 
at the rate of 14 oz. per day ; how long will the provisions 
last, at the same allowance, if the garrison be reinforced by 
400 men ? . Ans. 6f months. 

30. If a piece of land, 40 rods in length ^nd 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 
long ? Ans. 6f rods. 

31. If a man perform a journey in 16 days when the day» 
are 12 hours long, in how many will he do it when the days 
are but 10 hours long ? Ans, 18 days. 

32. If a field will feed 6 cows 91 days, how long will it 
feed 21 cows ? Am. 2& ^-s?^^* 

33. Lent a friend 292 dollars ioT ^ m<yti^^% ^^^^ '^^'^ 
after, be ]ent me 806 dollars •, liow \oi[i^ tcl«:^ \ ^^^U^^w 

balance the favour ? Afts. "l moiv^^ ^ -V ^"^ 
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34. If 30 men oMi perform • pleee at work In il days, 
1m>w many oieii wfll aecomplkh anotber piece of work, 4 
times as big, in a fiith part of the time ? 4i»« 600 menyT 

35. If 1^ 11k of sugaf cost -f^oi^ shilling, what will f§ 
of a lb. cost? Am. 4 d. 3f§fJ q. 

Note. Sec IT 65, ex. 1, where the above question is 
solved by analysis, The eleven following are the next suc- 
ceeding examples in the same IT, 

36. If 7 lbs. of sugar cost f of a dollar, what cost 12 lbs. ? 

Ans. $lf. 

37. If 6^ yds. of cloth cost $ 3, what cost 9^ yds. ? 

Ans. $4^269. 
'^ 38i If 2 oz. of silver cost $ 2^24j| what co^ts ^oz,? 

Ans, j;ie^84. 

39. If f oz, cost $ -f^, what costs 1 oz. } Ans. $ 1^283. 

40. If ^ lb, {ess by j lb. cost 13^ d., what cost 14 lbs. 
less by I of 2 lbs. ? Ans. 4 £. 9 B.9^d. 

41. If I yd. cost $ i^ what will 40^ yds. cost ? 

Ans, j^i 59^062. 

42. If ^^ of a ship cost $ 25), what is ^ of her worth ? 

Ans. $53'7&5. 

43. At 3^ £. pet cwt| what will 9| lbs, cost ? 

Ans. 6 s. 3-^ d. 

44. A merchant, owning ^ of a vessel, sold % of his share 
for $ 957 ; what was the vessel worth ? Ans. $ 1794^375. 

45. If I yd. cost f ^ ., what will ^ of an ell English cost ? 

Ans, 17 s. 1 d, 2f q. 

46. A merchant bought a number of bales of velvet, each 
containing 129j^ yds., at the rate of $ 7 for 5 yds., and sold 
them out at Ihe rate of $ 11 for 7 yds., and gained $200 
by the bargain ; how many bales were there ? Ans. 9 bales. 

4*7^ At $ 33 for 6 baireU of flour, what must be paid for 
178 barrels ? Ans. $ 979. 

4a At $ 2^25 ibf 3U7 cwt» of hay, how much is that per 
ton? Ans. $14*195. 

49. If 2^5 lbs. of tobacco cost 75 cents, how much will 
J85 lbs. cost? Ans. $5^65, 

50, What is the value of *15^f a hogshead of lime, at 
^ 2*39 per hhd. ? Ans. $0^3585. 

SI. If air at a bbd. of Mm* coA $0*3585^ what is it per 
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COMPOUND PROPORTION. 

I 

IT 96. It freqijently happens, that the relation of the 
quantity; required, to the given quantity of the same kind, 
depends upon several circumstances combined together ; it 
is then called Qmpound Proportion^ or Double Rule of Three. 

1. If a man travel 273 miles in 13; days, travelling only 
7 hours in a day, how many miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several wayfi. First, by antdtf^ 
Hs: — 

If we knew how many miles the man travelled in 1 hour^ 
it is plain, we might take tUs number 10 times, which would 
be tne number of miles he would travel in 10 bpujs, or in 1 
of these long days, and this again, taken 12 times, would be 
the number of miles he would travel in 12 days, travelling 
10 hours each day. 

If he travel 273 miles in 13 days, he vnll travel ^ of 273 
Bibles ; that.is, ^f^ miles in 1 day of 7 hours ; and ^ of ^|^ 
miles is ^^ miles, the distance he travels in 1 hour : then, 
10 times ^^ == ^fP miles, the distance he travels in 10 
hours; and 12 times ^^ = ^W^ = 360 miles, the dis- 
tance he travels in 12 days, travelling 10 hours each day. 

Ans. 360 miles. 

But the object is to show how the que9tion may be solved 
by proportion ;-— 

First; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances^ viz. the num- 
ber of dcojs the man travels^ and the number of hows he 
travels each day. 

We will not at first consider this Uuter eircumstance, but 
suppose the number of hours to be the same in each case : 
the question then will be,— ijf a imm tramel 273 raUes in 13 
days^ hm fnany wUes wUl he travel in 13 days 7 This will 
furnish the j^lowing proportion :— 

13 days : 12 days : : 273 miles : ....... miles 

which gives for the fourth term, ot waswec^'aSfX-oSis^* 

Now, takhg into consideratiou t\ie other ^^^'^'^'^'^*^'\v^ 
that of the haursj we must say, — If a maai, ^.Tttx^eUVif^^*^ 
mdayfor a cfrttm mmber of 4mp^ twwAs ^b^ «»«»^ 



^ 
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unU he iraod in the Bome ftme, if he trwd 10 hours in a da^ ? 
This will 1^ to the following proportion :-— 

7 hours : 10 hours : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to ihe fourth term, or 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours. Stating this in the form 
of a proportion, we have 

13 days : 12 days ? . . 373 miles : mUes 



7 hours : 10 hours \ 

by which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X lOj and divided by the product of 13 X 7, which, be- 
ing done, gives 360 miles for the fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, howeyer complicated, may be stated and solved* 

2; If 248 men, in 5 days, of 1 1 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, will 24 qien dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on five circumstances^ viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named :-— 

1st. The number^ of men- employed*. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
248 men had done in 5 days ; we should then have 

24 men : 248 men :: 5 days : ....... days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a, day, whereas the others worked only 9 ; less hours 
will require more days, which will give 

9 hours : 1 1 hours : : 5 4^y& •. ^«^*- 

Sxl, Length of the ditches. TVic 4te\i^% \i€m%^l x»Mt^Ma. 
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kagth, M mtt&y more days will be peceftsary as the seoond 
is longer than the first; hence we shall have 

230 length : 420 length : : 5 days : days. ^ 

4th. Widths. Taking into consideration the widths, which 
are different, we have 

3 wide : 5 wide : : 5 days : ....... daySk 

5th, Jkpths. Lastly, the depths being different, we ^ave 

2 deep : 3 deep : : 5 days : «.••••• days. 

It woi^ld seem, therefore^ that 5 days has to the fourth 
term, or answer, the s^me proportioi^ 

that 24 men has to 248 men, whose ratio is ^|^, 
that 9 hours has to 11 hours, the ratio of which is -^, 

that 230 length has to 420 length, ,.••<« '•••• ^y 

that 3 width has to 5 width, • j>, 

that 2 depth has to 3 depth, f; 

all which stated in form of a proportion, we have 



Men, 24 
Hours, 9 
Length, 230 
Width, 3 
Depth, 2 



oonmon terra. 



248^ 

11 
420 > : : 5 days : days. 

3 



IT 97. Hie continued product of all the second terms 
248 X 11 X 420 X 6 X 3, multiplied by the third term, 
5 days, and this product divided by the continued pro^ 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
2^^^Mr days for the fourth term, or answer. 288^^. 

But the first and second terms are the fractions -^^, -V'y 
f f^, f and f , which express the ratios of the men, and of 
the hours, of the lengths, widths and depths of the two 
ditches. Hence it follows, that the ratio of the number of 
days given to the number of days sought, is equal to the pro- 
duct of all the ratios, which result from a comparison of the 
terms relating to each circumstai^ce of the question. 

The product of all the ratios is found by multiplying to- 

gether the fractions which express them, tk\v&, ^ v>. ^ -vk'^^sfe ^ 

X 5X 3 _ 17186400 , .. . ^. n\«&^tf» ^^^c^c^xAa "^^^ 
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ratio of the quantity required to the given quantity of the same 
kind. A ratio resulting in this manner, from the multiplica- 
tion of several ratios, is called a compotmd rcUio. 

From the examples and illustrations now given we de- 
duce the following general 

RULE 

for solving questions in compound proportion, or double 
rule of three, viz. — Make that number which is of the 
same kind with the required answer, the third term ; and, 
of the remaining .numbers, take away two that are of the 
same kind^ and arrange them according to the directions 
given in simple proportion ; then, any other two of the same 
kind, and so on till all are used. 

Lastly, multiply the third term by the continued product 
of the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

EXAMPLES FOB PRACTICE. 

1. If 6 men build a wall 20 ft. long, 6 ft. high, and 4 ft. 
thick, in 16 days, in what time will 24 men build one 200 
ft long, 8 ft hig\ and 6 ft. thick-? Am. 80 days. 

2. If the freight of 9 hhds. of sugar, each weighing 12 • 
ewt, 20 leagues, cost 16 £.j what must be paid for the 
freight of 50 tierces, each weighing 2^ cwt, IQO leagues ? 

Am. 92i&. 11 s. lOf d. 

3. If 66 lbs. of bread be sufficient for 7 men 14 days, how 
much bread will serve 21 men 3 days ? Am. 36 lbs. 

The same by analysis. If 7 men consume 66 lbs. of bread, 
1 man, in the same time, would consume 4- of 56 lbs. = 
•^ lbs. ; and if he consume A^ lbs. in 14 days, he would 
consume i^- of -^ = || lb. in 1 day. " 21 men would con- 
sume 21 times so much as 1 man; that is, 21 times ff =z: 
■^ ji^ - lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, m^ = 36 lbs., as before. 

Ans. 36 lbs. 

Note. Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
hy analysis, 
4, It 4 reapers receive ^ 1V04 iot ^ ^"k^^^ v?^^^ \jkavr 
/oaziF men may be hired 10 da\% iot %\^'3ss«>^i^ 
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5. If 7 oz. 5 pwt of bread be bought for 4| d. when com 
18 4 s. 2d. per bushel, what weight of it may be bought for 
1 s. 2 d. when the price per bushel is 5 s. 6 d. ? 

Ana. 1 lb. 4 oz. 3|^ pwts. 

6. If $ 100 gain $6 in 1 year, what ^^L^'aP^ &-^^ ^ 
9 months ? 

Note. This and the three following exampiesreciprocally 
prove each other. 

7. If $100 gain $6 in 1 year, in what time will $400 
gain $ 18 ? 

8. If $ 400 gain $ 18 in 9 months, what is the rate per 
cent, per annum ? 

9. What principal, at 6 percent per. ann., will gain $ 18 
in 9 months ? 

, 10. A usurer put out $ 75 at interest, and, at the end of 8 
months, received, for principal and interest, $79; I demand 
at what rate per cent, he received interest. 

Ans. 8 per cent 

11. If 3 men receive S^ £. for 19 J days' work, how 
much must 20 men receive for 100 J days' ? 

Am. 305£. Os. 8d. 
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QUESTIONS. 

1. What is proportion? 2. How manv numbers are re- 
quired to form a ratio ? 3. How many to lorm a proportion ? 

4. What is the first term of a ratio called? 6. the second 

term? 6. Which is taken for the numerator, and which for 
the denominator of the fraction expressing the ratio ? 7. 
How may it be known when four numbers are in proportion ? 
8. Having- three terms in a proportion^ given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? 11. What is the rule in proportion ? 12. 
In what denomination will the fourth term^ ox ^sss^«.^\i!^ 
found? 13. If the first and second \jenn& cotsXaco^ ^fi&!Bs««!^. 
denominatioBSy what is to be done > \4. ^SNV^V. V^ ^^xs^^'^®^ 
proportion, or double rale of fliiee ? 15* '^^^^ "^ 
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1. If I buy 76 yds. of cloth for $113*17, what does it 
cost per ell English ? Ans. $1*861. 

2. Bough^ pieces of Holland, each containing 24 ells 
English, ^96 ; how much was that per yard ? 

3. A garnlcn had provision for 8 months, at the rate of 
15 ounces to each person per day.; how much must be al- 
lowed per day^ in order that the provision may last 9^ 
months? * . . -^Tw. 12f| oz. 

4. How much Itod, at $ 2*50 per acre, must be given in 
iexchange for 360 acres, at $ 3"3^5 per acre ? 

Ans: 640 acres. 

6. Borrowed 186 quarter^ of com when thte price waa 
i9 8.5 how hiuch must I pay when the pricie i^ 17 s. 4 d. ? 

Am, 202f^. 

6'. A person, owning f of a coal mine, sells f of his share 

for 171 i^ . ; what is the wholet^aine wOrth ? Ans. 380 iS . 

7. If f of a gallon cost f of a dollar, what costs f of & 
tun? ^ Ans. $140; 

8. Atli £. per cwt, what cost 3^ lbs. ? Ans. i0|^ d* 

9. If 4^^ cwt can be carried 36 miles for 35 shillings, how 
many pounds can 1>e carried 20 miles for the same inoney ? 

An^i 907^ lbs; 
io. tf the sun appears to move from east to west 360 d^-^ 

grees in 24 hours, how much is that in each hour ? iii 

each minute ? in each second ? 

Ans. to lasij 15" of a deg; 

11. If a family of 9 persons spend $ 450 in 5 months, how 

liiuch would be sufficient to maintain them 8 months if 5 

persons more were added to the family? Ans. $ 1120; 

Nate* Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, ** SvLpplemeiiU to FrtictionSj^^ afford additicmal examples^ 
la single aad double proportioB| should more examples be 
thought necessary^ 



V PA I. Two men own «i^c\Le\\ ^^^t?X.<ssNm\,«E!3S. 
the second owns f of it ; tlie licYet ^ivw^ ^^xa^ ^\ ASi ^^- 
^^^; wbsLt IB each man's sVxwte ot tiie moui^^ ^ 
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2. Two men purchase a ticket for 4 dollars, of which one 
pays 1 dollar, and the other 3 dollars ; the ticket draws 40 
dollars ; what is each man's share of the money ? 

3. A and B hought a quantity |of cotton ; A paid 100 
dollars, and B 200 dollars; they sold it so/as to gain 80 
dollars ; what were their respective shares aLthe gain ? 

The process of ascertaining the respecgjfejj^ns or losses 
of individuals, engaged in joint trade, is called the Rule of 
FeUowsfUpm 

The money, or value of the articles employed in trade, lA 
called the Capital, or Stock ; the gain or loss to he shared is 
•called the Dividend, 

It is plain, that each man^s gain or loss ought to have the 
isame relation to the whole gain or loss, as his share of the 
jstock does to the whole stock. 

Hence we have this Rule : — As the whole stock : to cdch 
man's share of the stock : : the whole gain or loss : his shorH 
of the gain or loss. 

4. Two persons have a joint stock in trade ; A put in 
$250, and B $ 350 ;. they gain $400 ; what is ^ach man'r 

«hare of the profit? 

(Deration.. • 

A's stock, $250 ^ Then, * 

B's stock, $350 f eoo : 250 : : 400 : 166^666^ doUs. A's gain. . 

Whole^ock,$600 5 600 : 350 : : 400 : 233*333^ dolls. B's gain. 

The pupil will perceive, that the process may be contract- 
ed b^ cutting off an equal number of ciphers •from the first 
and aecondj or first and third terms; thus, 6 : 250 : : 4 ! 
166%66f, &c. 

It is obvious, the correctness of the work may b^ fecer-i 
tained by finding whether the sums of the^hares of the gains 
are equal to the whole gain; thuSj $ 166^66f + $233*333^ 
= $ 400^ whole gain. 

5. A, B and C trade in company ; A's capital wa^ $ 1T5, 
B's $ 200, and C»s $ 500 ; by misfortune they lose $ 250 ; 
what loss must each sustain ? ( $ 50*, A's loss. 

ii/w. < $ 6ri42f,B'sloss- 

6. Divide $606 among S pet&<m^, ^o ^^> ^'^^t ^^^ 
jOBjr be to each other as 1, 2, 3, ^^sP^^^^^I^c^cnt. «A ^'^ 

R . 1 
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7. Two merchants, A and B, loaded a ship with 600 
hhds. of rum; A loaded .350 hhds., and B the rest; in a 
storm, the seamen were obUged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Ans. A 70, and B 30 hhds. 

8. A and B* companied ; A put in $ 45, and took out | 
of the gain ; J^^much did B put in ? Ans* $ 30. 

Note. T]i!^|l^)k out in the same proportion as they put 
in ; if 3 fiflha^A the stock is $ 45, how much is ^ fifths 
of it? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A teceiyes, for his share of the gain, i as much as B ; 
what was the stock of each? 

. 5 $ 133*333i, A's stock. 
^*^* I $ 266«666f , B's stoci. 

10. A bankrupt is indebted to A $780, to B $460, and 
to C $ 760 ; his estate is worth only $ 600 ; how must it 
be divided ? 

Note. The question evidently involves the principles of 
fellowship, and may be wrdught by it 
f Ans. A $234, B $138, and C $228^ 

11. A and B venture equd stocks in trade^ and clear 
'/$164; by agreei^ent, A was tf have 5 pert^nt of the 

Srofits, because he managed the concerns ; B was to have 
ut2 per cent. ; what was each one's gain ? and how auidh 
did A receive for his trouble ? 

Ans. A^s gain was $117442f, and B's $46,857^, tind 
A received $ 70'285f for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to 15 per cent yearly, what 

vdll be the profit accruing to 1 share ? to 2 shares ? 

— *— to 6 shares ? ■* to 25 shares ? 

An^. to the lasU $450* 

13. In the above-mentioned factory, repairs ^are to be made 
which will cost $ 340 ; what will be the tax, on each sharci 

necessary to raise the sum ? on 2 shares ? — on 3 

shares ? on 10 shares ? Ans. to the lastj $ 34. 

14. If a town raise a tax of $ 1850, and the whole tovm 
be valued at $ 37000, what wUl that be on $ 1 ? What 
will be the tax of a man whose property is valued at $ 1780 ? 

.^_^. Am. $ ^05 on a dollar, and ^aOon $1790^ 
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IT M. In assessing taxes, il is necessary to have an in- 
Tentory of the property, both real and personal, of the whole 
town, and also of the whole number of polls ; and, as the polls 
are rated at so much each, we must first take out from the 
wJiole tax what the polls amount to, and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the^xes on 1, 2, 3, 
&Ca, to 10 dollars ; then on 20, 30, &c., to Ibo dollars ; and 
then on 100, 200, &c., to 1000 dollars. Ttf^n, knowing the 
inventory of any individual, it is easy to fin^ the tax upon his 
property. 

15. A certain town, valued at $ 64530, jaises a tax of 
$2259*90; there are 540 polls, which are taxed $*60 
each ; what is the tax on a dollar, and what will be A's tax, 
whose r^al estate isi valued at $ 1340, his personal property 
at $ 874, and who pays for 2 polls? 

540 X '60 = $ 324, amount of the poll taxes, and 
$2259<90 — $324 z= 1935*90, to be assessed on property. 
$64530 : $1935*90 : : $1 : *03; or, i|||^= <03, taxon $!• 



dslla. dolls.. 

TJai on 1 is *03 

•^■^••••••t 3,^ '09 

., 4.. <1^ 

5.. *15 

V 6 .. *18 

.7.. *21 

8 .. *24 

... 9 .. <27 



•*pf 



•M 



' TABLE. 

dolls. doITs. 

Tax 09 10 is *30 [ Xax on 
20 .. *60 

,....40 .. 1*20 
.... 50 .. 1*50 

60 .. If80 

..... 70 .. 2*10 

Sb .. 2*40 

90 ., ^*70 



«#«..»««..% 



dollt. 

100 
200 
300 
400 
500 
600 
700 
80Q 
900 
1000 



dolh., 

is 3* 
.. 6* 
.. 9< 
.. 12^ 
.. 16^ 
.. 18* 
.. 21^ 
..24* 
- 27* 
..30* 



Now, to find A's tax,. hi& real estate being, $ 19iO, I find, 
by the table, that 

The tax on -. -. -. $1000 - - is -. - $30^^ 
The tax on. - - • 300 ----- 9* 
The tax on --- 40 1^20 



Tax on his real estate -.-,-- - -. - - $40*20 

In like manner I find the tax on his personal > ^s><]^ 
property to be --------\ ^ 

2 poUs at *60 each; are -.«---- jv^ 
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16* Whftt will B's tax amount to, whose inventory i& 874 
dollars reidj and 210 dollars personal property, and who pays 
for 3 polls ? Am. $ 34^32. 

17. What will he the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? •- — ' 

at $ 940 ? at $ 4657 ? , Ans. to the tasty $ 140^31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month ; A kept in 24 cows, and B 16 cows ; how much 
should each pay ? 

19. Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months, and B put in 4 cows 4 months ; how much should 
each pay ? 

IT 100. The pasturage of 8 cows foi 3 months is the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
shares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship, — 
Mtdtiply each one^s stock by the tine he continues %t in trade^ 
, and use the product for his share. This is called Double Fel- 
lowship. Ans. A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and then puts in $ 50 more ; B puts in $ 200 4 
months, and then takes out $ 80 ; at th^ close of the year, 
they find that they have gained $ 95 ; what is the profit of 
each? A 5 $43*711, A's share. 

^"*' I $51^288, B's share. 

21. A, with a capital of $500, began trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, wiA a 
capital of $600, on the first of March following; four 
months after, they admit C as a partner, who brought $ 800 
stock ; . at the close of the year, they find the gain to be 
$ 700 ; how must it be divided among the partners ? 

C $ 250, A's share. 

Ans. < $250, B's share. 

( $ 200, C's share. 

QUESTIONS. 

1. What is fellowship ? 2. What is the rule for operat- 
ing? 3. When tiine is regarded in fellowship, what is it 
called?* 4. What is the melliod of operating in double 

fellowship? 5. How are lajies »aae,«^^\ ^. 1^^^ Sa 

fellowship proved ? 
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AXAIQATIOX. 

IF 101. Alligation is the method of mixing two or more- 
simples, of different qualities, so that the composition may he 
of a mean, or middle quality. 

When the quantities and prices of the simples are given, 
to find the mean price of the mixture, compounded of tbem,| 
the process is called Alligation Medial, 

1. A fanner mixed together 4 hushels oi wheat^ wortli. 
150 cents per bushel, 3 bushels of rye, worth 70 cents per. 
bushel, and 2 bushels of corn, worth 50 cents per bushel ; 
what is a bushel of the mixture worth ? 

It is plain, that the cost of the whole^ divided, hy, the num^ 
her of bushels^ wUl give the price of one bushel. 

4 bushels, at 150 cents, cost 600 cents.. 

3 at 70 210 

2 at 60 •^. 100 *|A = ioi^ct8,ilf». 

9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
8 lbs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth ? Ans. 12^. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness of the mixture ? Ans, 21 j.. 

4. A grocer puts 6 gallons of water into a cask containing^ 
40 gallons of rum, worth 42 cents per gallon ; what is a galr^- 
lon of the mixture worth ? Ans^ ^^H. cents.. 

5. On a certain day the mercury was observed to stand' in 
the thermometer as follows : 5 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the mean temperature 
for that day ? 

It is plain this question does not differ, in the mode of its 
operation, from the former. Ans, 69-^ degrees. 

IT 102. When the mean price or rate, and iha •pnt^^ 
rates of the several simples are gv\en, \o %si^ ^^ ^^SS?^^^ 
or quantities of each simple, the ^TOce%» V^ c^^^ ^^cwi^ ^ 

AHemaie: alligation alternate is, iii«teiote> Vft» ^ 

tUljgation medial, and may h^ proved Vj ^^^ 
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I 1. A man has oats worth 40 cents per bushel, which he 

^. wishes to mix with com worth 50 cents per bushel, so that 
I the mixture may be worth 42 cents per bushel ; what pro- 
portions, or quantities of each, mtist he talce ? 

Had the price of the mixture required exceeded the price 
of the oats, by just as much as it fell short of the price of 
the corn, it is plain, he must have taken equal quantities of 
oats and corn ; had Jthe price of the mixture exceeded the 
price of the oats by only ^ aa much as it fell short of 
the^rice of the com, the compound would have required 2 
times as much oats as com ; and in all cases, the less the 
difference between the price of the mixture and that of on^ 
of the simples, the greater must be the quantity of that sirn^ 
ple^ in proportion to the other; that is, the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore, if these differeu* 
ces be mutually exchanged^ they will, directly^ express the 
relative quantities of each simple necessary to form the com- 
pound required. In the above example, the price of the 
mixture is 42 cents, and the price of the oats is 40 cents ;' 
consequently, the difference of their prices is 2 cents : thi* 
price of the com is 60 cents, which differs from the price 
of the mixture by 8 cents. Therefore^ by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of corny 
for the proportion required. 
Ans. 8 bushels of oats to 2 bushels of com^ or in tTiat 
t proportion. 

The f orrectness of this result may now be ascertained by 
the last mle ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of corn, at 50 cents, is 100 
cents ; then, 320 + 100 zn 420, and 420, divided by the num- 
ber of bushels, (8 -[- 2,) = 10, gives 42 cents for the price of 
the mixture. 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at 12 shillings per pound ; what proportions of each must 
he mix, that he may sell ike compound at 10 shillings per 
pound? 

Here we have 4 simples; but it is plain, that what haa 
Just been proved of two will apply to any number of pairsj. 
if in eac/z pair the price of one sim^X^ V& gr^^^^\ ^^^ thatioi 
the otket lesiy than tl^e price oi \K<^ wxtaa^ \^q^^\. 
Hence we jhave this 
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RULE. 

Tbe mean rate and the several prices being reduced to 
the same denomination, — connect with a canHnued line each 
price that is less than the mean rate with one or more that 
is GREATER, and each price greater than the mean rate 
with one or more that is less. 

Write the difference between the mean ratCy or pricey and 
the price oj each simple opposite the price with which it is 
connected; (thus the difference of the two prices in each 
pair will be mutually exchanged ;) then the sum of the difj^ 
enceSj standing against any price, wiU express the relative 
QUANTiTV to be taken of that price. 

By attentively considering the rule, the pupil will per- 
ceive, that there may be as many diiTerent ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We will now apply the rule to solve the last question :— 

OPERATIONS. 
lbs. 




-a+i=3\ 



-^) (12 1—2 =1) 



Here we set down the prices of the simple^, one directly 
under another, in order, from least to greatest, as this. is 
most convenient, and write the mean rate, (10 s.) at the . 
left hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and lis. In the second way, 
we find for the answer, 3 pounds at 8 and 11 s. to 1 pound 
at 9 and 12 s. 

3.. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Ans, In the proportion of 2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 

Note, As these quantities only express the proporHons of 
each kind, it is plain, that a compound of tLe ««aa tAftnav 
price will be formed by taking ^ tim^a, \ ^aifiM^ ^Ti^^^K^i-,ss«. 
aajr proportion^ o{ each quantity. "Hlciic^ ^ t-^ac^ 

When the quantity of one sisttpV^ \s gc^«»^> '**' 
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the proporiUmal qnaiititiesy by the abore rule^ Y9e may say. 
As the PROPORTIONAL quantity : is to the given quanHiy: : 
80 i» each of the other proportional quantUiea : to the re- 
quired qttantitie$ of each. 

4. If a man wishes to mix 1 gallon of brandy worth 
16 s. with nun at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much rum must he 
use ? 

Taking the differences as above, we find the proportionB 
to be 2 of brandy to 5 of rum ; consequently, 1 gallon of 
brikdy will require 2^ gallons of rum. Am. 2 j- gallons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents per pound; what must be the pro^ 
portions of each kind ? 

Ans. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? if 4 lbs., what ? — — if 6 lbs., what ? -— 

if 10 lbs., what? if 20 lbs., what? 

Ans. to the lastj 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32, d. per 
pound ; he would mix 5 pounds of the first sort with the 
others, so as to form a compound worth 24 d. per pound ; 
how much of each sort must he use ? 

Am. 5 lbs. of the second, and 7j- lbs. of the third. 

S, How many gallons of water, of no value, must be 

mixed with 60 gallons of rum, worth 80 cents per gallon, to 

reduce its value to 70 cents per gallon ? Am. 8f gallons; 

9. A man would mix 4 bushels of wheat, at $ 1^50 
per bushel, rye at $1^6, corn at $'76, and barley 
at $ '50, so as to sell the mixture at $ '84 per bushef; 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fine witfi 
some* 19, 21, and 24 caratfr fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans. 2 of the 3 first sorts to 9 of the last 

11. If he use 1 oz. of the first kind, how much must 
he use of the others ? What would be the quantity of the 
compound ? Am. to lasty 7^ ounces. 

12. If he would have the whole compound consist of 19 
oz.^ bow much must lie \)»e oi ewStiNKflA"^ — — M ^1.^^ 

oz,, bow much of eacb \diid > Vi ^^ ^"l^ ox., W ^xn.^> 

Jlns. to/A6i»l,6oz.ofl\ife?^«it*S^^^^H^^-^^^^>«^ 
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Henee, when the qwmtUy of the Gompound is given, m 
may say, As thestaa of the PBOPaRTioNAL i^ptantiiiea^ jfound 
by the ABOVE RULE, is to the quaraity required, so is each 
PROPORTIONAL qmntity, found by the ruky to the requireb 
qutwUty of each. 

13. A man would mix 100 ponnds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth 12 cents per pound ; how 
much of each kind must he use ? 

We find the proportions to be, 2, 2, and 6. Then, 2 4-2 
+ 6 = 10, and r 2 : 20 lbs. at 8 cts. ^ 

10 : 100 ::x2 : 20 lbs. at 10 cts. > 4»w. 

(6 : 60 lbs. at 14cts. ) 

14. How many gallons of water, of no value, must be 
mixed with brandy at $ 1^20 per gallon,, so as to fill a ves- 
sel of 75 gallons, which may be worth 92 cents per gallon ? 

Ans.Yl^ gallons of water to 67^ gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and 11 d^ per 
lb. ; and he would make a mixture of 240 bis., so that the 
mitture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he take ? 

Am, 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

Note, This question may have five different answeiB. 

QUESTIONS. 

1. What is alligation? 2. medial? 3. the 

rule for operating? 4. What is alligation alternate? 6. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the ^ofpw^^nal quantir 
ties of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do you find the quan- 
tity of each simple ? 



DirO]>BCI]MEiU^& 

it 103. Duodecimals are frac\io\x& ol ^ iooX^ ^Y>as.^^sA. 
is derived from the Latin word duodccm^ n^\>^^ ^vsg^^ 
/we/t;e. A footy instead of bemg ^Vvded decowaU^ ""^y*: 
equal parts, ia divided duodcamaay VoXo t^jelt^e ec^w^ v- 
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\ 



I in ' 



eaUed incheB^ or pnme»^ marked thus, ('). Agahi, eoch of 
thes^ pasts iscpDceived to be divided into twelve oth.er equal 
parts, called aecondsy ('^). In like manner, each second is 
conceived to be divided into twelve equal pjarts, called ihvrd»^ 

) ; each third into twelve equal parts, called fourths^ 
) ; and so on to any extent. 

In this way of dividing a foot, it is obyious, that 

1'' inc&, or primey is - * ^ • * • tV ^^ * ^'^^^• 
1" second is ^^ of -j^, - - - = y^ of a foot.. . 
1"^ tiiird is 1^ of 1^ of -j^, • • z= ttVf ^^ ^ ^^^^'^ 
V" fourth is -^ of ^ of ^ of -j^, =: sTrf^^ of a foot 
l^^'fifth^T^of-j^ofT^ofT^ofTV? = 2tA37 of afoot^&c. 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a les8 denomiijiation making 
1 of a ffreatcTj as in the following 

TABI.E. 

12"" fourths make 1"' third, 
12"' thirds - - - 1" second, 
12" seconds « - 1' inch or prime, 
12' inches, or primes, 1 foot 

Note. The marks, ', ", "', "", &c., which distinguish the 
different parts, are called tbe indices, of ik<& part^ or denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring mrfacea and 
solids. 

1. How many square feet in aboard 16 feet 7 inches long, 
and 1 foot 3 inches wide ? 
Note. Length X breadth z=z- superficial contents, (IT 26.) 

OPERATION. 7 inches, or primes, z= -^ of a 

LeMtk 16 r foot, and 3 inches =^ of a foot; 

R«-W/l 1 Q/ consequently, Uie product of 7' X 

meamn, i 6 3' z= ^^ of a foot, that is, 21" 

4 1' 9'' =^l' and 9"; wherefore, we set 

J 5 7' dov?w Vk^ ^'\«xv^. x^^ierq^^^V 

— .: to \>e cwtve^ (oTN^^.Va \\& ^fw^'ct 
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is to take i^ of J^ = ^, that is, 48' ; and the 1' which we 
reserved makes 49', = 4 feet 1' ; we therefore set down 
the 1', and carry forward the 4 feet to its proper place* 
Then, multiplying the multiplicand by the 1 foot in the mul* 
tiplier, and adding the two products together, we obtain the 
Answerj 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro- 
duct of any two denominations. -This maybe ascertaiiied as 
above, and in all cases it will be found to hold true, that the 
product of any two denominations wUl always he of the denomr 
nation denoted by the sum of their indices. Thus, in the 
above example, the suin of me indices of 7' X 3' is '' ; con-^ 
sequently, the product is 21'' ; and thus primes multiplied 
by primes will produce seconds ; primes multiplied by seconds 
produce thirds ; fourths multiplied hj fifths produce ninths^ &c. 

It is generally most conyenient, in practice, to multiply the 
multiplicand first by the feet of die multiplier, then by the 
inches, &c., thus : — 

Jt' 16 ft X i ftt^l6 ft., aiid r k 

. 16 T^' 1 ft. = r. Then, 16 ft. X 3^ = 48' 

^ i 3' ==: 4 ft, and T X 3' = 21" = 1' 9". 

2^ ^, The two pro<lucts, added together, giVe^ 

4 1' 9" ^^^ ^^ Answer^ 20 fti 8' 9", as before; 



20 8' 9" 



2. How many solid feet in a block 15 ft. 8' longj 1 ft. 6' 
wide, and 1 ft. 4' thick ? 



OPERATION. 
ft- 



Lengthy 15 8' the lehgth inuitiplied by the 

Breadth^ 1 5' breadth, and that product by the 

thickness, gives the solid coih 

tentSy (IT 36.) 



15 8' 
6 6' 4" 



22 2' 4" 

TMcknesSf I 4' 



22 2' 4" 



, • 7 4' 9" 4'" 



Af9S. 29 T V 4 



HI 
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From Aese examples we derive the follotvlng RfTL^ :-^ I 
Write d«wn the denominations as ^compound numbers, tod 
in multiplying remember, that the product of anj two de- 
Bonoiftations wiU'always be of that denomination denoted bj 
Ibe 9utm of Ihdr miieeB, 

bxampl.es for practice. 

3. How many square feet in a stock of 15 boards, 12 ft. 
8' in length, and 13' wide ? Am, 205 ft. 10'. 

4. What is th« product of 371 ft. 2' ^" multiplied by 
181 ft 1' 9" ? Ans. 67242 ft. 10' 1" 4'" 6"". 

Ncie. Painting, plastering, pavings and some other kinds 
of work, are done by the square yard. If the contezits in 
square feet be divided by % the quotient, it is evident^ will 
foe square yards. 

5. A man painted the walls of a room 8 ft. 2' in he%ht,, 
and 72 ft 4f in compass ; (that is, the measmre of all it» 
sides ;) ^how many square yards did he paint ? 

Ans. 66 yds. 6 ft. 8' 8": 

6. There is a room plastered, the compass of which is 
47 ft. 3'^ and the height 7 ft 6' ; what are the contents ? 

Ans. 39 yds. 3 ft 4' 6". 

7. How mauy cord feet of wood in a load 8 feet long, 4* 
feet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a" 
cordfoQti ^ Ans. 7 cord feet 

8. In a pile of wood 176 ft in length, 3 ft 9' wide, and 
4 ft 3' high, how many cords ? 

Ans. 21 cords, and 7-j^ cord feet oveir. 

9. How many feet 6f cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ '40 per cord foot? \ 

Ans, 4f cord feet, and it will come to $ 1*75* 

10. How much wood in a load 10 ft in length, 3 ft. 9' in 
width, and 4 ft 8' in height ? and what will it cost at $ V92 
per cord ? 

Ans. 1 cord and 2^ Cord feet, and it Witt come to 
'$2'62i. 

IT 104. Renuirk. By some surveyors of wood, dimen- 
gions are taken in feet and decimals o{ ^ Cc^ot. Foe this pur- 
pose, make a rule or scale 4 fee\.\oTi%,Mi^ ^V\^^Sx.\ssXsil^^ 
and each foot into ten equal p«Va. Otl wx^ «A tA '^'t x^ft^ 
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foF 1 foot, let each of these parts be divided into 10 other 
equal parts. The former division will be lOths, and the lat- 
ter lOOths of a foot. Such a rule will be found very con* 
venient for surveyors of wood and of lumber, for painters, 
joiners, &c. ; for the dimensions taken by it being in feet and 
decimals of a'foot, the* casts will be nd other than so many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4^5 feet in length, and 
2^6 feet in width ? and what will be its cost, at 75 cents per 
square foot ? Am. 11 '7 feet; and it will cost $ 8'776. 

12. How many cords in a load of wood 7^5 feet in length, 
3^6 feet in width, and 4^8 feet in height ? Ana, 1 cord l^ft. 

13. How many cord feet in a load of wood 10 feet long, 
34 ieet wide, and 3'5 feet high ? Ans. 7^. 

QUESTIONS. 

1. What are duodecimals? 2. From what is the word 
derwed? 3. Into how many parts is a foot usually divided, 
^and what are the parts called ? 4. What are the other de- 
nominations ? 5. What is understood by the indices of the 
denominations ? 6. In what are duodecimals chiedy used? 
7. How are the contents of a mrface bounded by straight lines 
found ? 8. How are the contents of ^'solid found ? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How may a scale or rule be formed 
for takiog dimensions in feet and decimal parts of a foot ? 



unro&uTioir. 

H 105. Involution, or the raiiding of powers, is the mul- 
tiplying any given number into itself continually a certain 
•number of times. The products thus produced are called 
the powers of the given number. The number itself is called 
the first power, or root. If the first power be multiplied by 
itself J the product is called the second power or sqtsare ; if 
the square be multiplied by the first power, the product is 
called the third power, or cuhe^ &c. ; thus, 

6 is the root, or 1st power, of 6« 
6X5= 25 is the 2d power, ot stjp^wt^^ tA^^ ^^^^4 
SX 5X5=125 is the 3d power, ot cvfce, oi ^> 1kt3> 

Sx^X5x5=z625 is the 4th power. ot\>\^^^^^>^^^' 

S 
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The number denoting the ]power is called the iiidexj 6t 
eieponetU; thus, 6^ denotes that 6^is raised or involved to 
the 4th power. 

1. What is the square, or 2d power^ of 7 ? Ans. 49* 

2. What is the square of 30 ? , Ans. 900, 

3. What is the square of 4000 ? Ara. 16000000. 

4. What is the cube, or 3d power, of 4 ? Ans, 64. 

5. What is the cube of 800 ? Ans. 612000000. 

6. What is the 4th power of 60 ? Ans. 12960000. 

7. What is the square of 1 ? of 2.? —— of a? 

of 4? . Ans. 1, 4j 9, and 16. 

8. What is the cube of 1 ? of 2 ? — of 3 ? 

of 4 ? . Ans, 1, 8j 27, and 6,4; 



9. What is the square of f? i off?. of f ? 

Ans* I, Jf , and ^. 

10. What is the cube of J? — - of f ? of i ? 

Ans.^,^,fUxdi^. 

11. What is die square of i ? — — the 5th power of ^ ? 

. , Ans. J, and ^. 

12; What is tiie square of I'S ^ -— - the. cube ? 

;!«*. 2'25, and 3^3751 

13. What is the 6th power of 1*2 ? Ans. 2*985984. 

14. Involve. 21- to the 4th power. 

, ffote. A mixed number^ likie the above, may be reduced 
to an. iqaproper fraction before involving : thus, 2j- =z= f ; or 
it may be reduced to a decimal ; thus, 2f = 2*25. 

Ans. ^^ == 25^; 

15. What Is the square of 4f ? Ans. ^i^ i=z 23|f 1 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Ans. 2401: 

17. How much is 9^ ? - — 6^ ? — 10* ? 

Ans. 729, 7776, 10000, 

18. How much is 2^ ? — ^ 3^ ? — 4\> — — 53? 

Qs ? ..._ 108 > ^4^. to last, 100000006: 

* ■ . "«• 

The powers of the nine digits, from the first power td the 

fifth, may be seen in the following 

TABLE. 



Roota - |or 1st FowiillfH 2 1 ^\ '^l ^1 ^1 '^ \ «! 9 



Sguans jor2d Powen\i.iA\ 9 \ 16 \ 2d ( 36 ( 49 | 64 j 81 
(Cubes - /or 3d FowerTJH 8 \ 2nf\ ^\\'5^\^\g>\ ^A5>\ ^Vl\ la^ 

/Biquadrateslor 4\h Powers ! 1 116 \ 81\ ^ \ ^'^ \^jg^A.^\\^\^^^ , 
f^ loUdB lor Bih Power,! 1 l3a \M^ \^y^^ K^ ^^ ^V ^ V'^^Vsfi^^ 
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xnroxuTZQurv 

IT 106* Evolution, or the extracting of ^oots, is the me- 
thod of finding the root o( any power or numher. 

The rootj as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce the givei\ number; and the cu^e, or third root^ is a num- 
ber which, being cubed or involved to the 3d power, ^ill 
produce the given number : thus, the ^qmre root of 144 is 
12, because 12^ = 144 ; and the ctffte root of 343 is 7, be- 
cause 73, that is, 7 X 7 X 7, = 343 ; and 90 of other num- 
pers. 

Although there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of decimqf'Sy we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called turd 
numbers, and those, whose roots can be exactly obtained, are 
called rational numbers. 

The square root is indicated by this character \/ placed 
before the number ; the oth^r roots by the same character, 
Tvith the index of the root placed over it Thus, the square 
root of 16 is expressed v 16 ; and the cube root of 27 is 

expressed \^27; and the 6th root of 7776,v^7776. 

When the power is expressed by several numbers, with 
the sign -j- or — between them, a line, or vinctdumj is drawn 
from the top of the sign over all th6 parts of it ; thus, the 

square root of 21 — 5 is \/ 21 — 6, &c. 



SZTRACTZOIV OF TBB SQVARB 

ROOT. 

ir 107. To extract the square root of any number is to 
find a. number, which, being multiplied mi5 \\s»^^ ^^S^^'^^*- 
duce the given number. ^ — 

I. Supposing a man has 625 yttcda o^ ^^'^^'"^^^ic^l^ •? 
mde, wbsLt is the leii^h of one i^de oi «. ^ojv^sst^ ^^^«^-v 



M6 
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loor of which the CAipetiug will cover ? that is, what is one 
dde of a square, wliicn contains 625 square yards ? * 

We have seen, (If 35,) that the contents of a square suT'- 
[kce is found hy multiplying the length of one side into it- 
self, that is, hy raising it to the second power ; and hence^ 
[laving the contents (625) given, we must extract its square 
'ool to find one side of the room. 

This w^ must do hy a sort of trial : and, 

1st We will endeavour to ascertain how many figures 
here will he in the root This we can easily do, by point- 
ng off the number, from units, into periods of two figures 
^ach ; for the square of any root always contains just twice as 
nany, or one figure less tlian twice as many figures, as are 
n the root ; of which truth the pupil may easily satisfy him- 
lelf by triai. Pointing off the number, we find, that the 

root will consist of /too figures,. 



OPERATION. 

625(2 
4 

225" 
FiQ. I. 



90 



a ten and a unit 

2d. We will now seek for 
the first figure, that is, for 
the tew of Uie root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in .6 (hundreds^ we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20 ;) therefore, we 
set 2 (tens) in the root The 
rooty it vdll be recollected, is 
one side of a square. Let us, 
then, form a square, (A, Fig. 
I.) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 
The contents of this square are 20 X 20 = 400 yards, now 
lisposed of, and which, consequently, are to be deducted from 
he whole number of yards, (625,) leaving 225 yards. This 
[eduction is most readily performed by subtracting the square 
lumber 4, (hundreds,) or the square of 2, (the figure in the 
>ot already found,) from t\xeT^eivo^^, ^xttiW^^^ ^sAV^tol^ 
gr down the* next peuoA \>y \Jci^ ^v^^ ^^ ^^ ^KaisoA^x^ 
JkiDg 225y a$ before. 



a 



fiO 

400 



■50" 



> 



\ 
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)809 



3d. The square A is now to be enlarged by the addition 
of the 225 remaining yards ; and, in order that the figure 
may retain its 9quare formj it is evident, the addition must 
be made on two sides. Now, if the 225 yards be divided by 
the length of Uie ttvo sides, (20 -j- 20 = 40,) the quotient 
w^ill be the breadth of this new addition of 225 yards to tl^e 
sides c d and 6 c of the square A. ^ 

Qut our root already found, = 2 tens, is the length of one 
side of the figure A ; we therefore take double this root, = 4 
tens, for a divisor. 



OPIJlATION— CONTINUEp. 

625(28 
4 

46)225 
22a 



The divisor, 4, (tens,) 
is in reality 40, and we 
^re to seek how many 
times 40 is contained in 
225, OF, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejecting the 
right hand figure of the 
dividend, because we" 
have rejected the cipher 
in the divisor. We find 
our quotient, that m, the 
breadth of the addition, 
to be 5 yards ; but, if 
we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
ttoo sides does not com- 
plete the square; for 
there is still wanting, in 
the comer D, a small 
square, each side of 
which is equal U> this last quotient, 5 ; we must, therefore, 
^dd this quotient, 5, to the divisor, 40, that is, plac^ it at the 
right hand of the 4, (tens,) making it 45 ; and then the whole 
fdivisor, 45, multiplied by the quotient, 5, will give the con- 
tents of the whqle addition around the sides otMJjv^^^gsvft. ^-» 
which, in this case, being 225 yards, Xk^ ^^^xc^fc ^% <svsx ^^^ 
dendf we b&ve no remainder, and \Xie -wotVl \^ ^ot^^- -^^ 
fieqnently, Fig. 11. represents tixe ftoox oi ^^o^«x^^^^ ^ 
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jards on a side^ which 626 sqnare jards of oupetlng wll) 
exactly cover. 

The proof may be seen by adding together the se¥< 
parts of the figure, thus : — 

4 

The square A contains 400 yards. 

The figure B 100 Or we may prove it 

C 100 by involution, thus: — 

D 25 25 X 26 = 626, as be- 

rk i.'mr fore. 

Frooj^ 625 

From this example and iUustf€Uiati toe denoe the fcUowing 

general 

RUL£ 

FOR THE EXTRACTION OF THE SQUARE ROOT. 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist. 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing die right hand figure, and place the result in the root, 
and oho at the right hand of the divisor ; multiply the di- 
visor, thus augmented, by the last figure or the root, and 
subtract the product from the dividend; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. ; 

Note 1. If we double the right hand figure of the lasi 
divisor, we shall have the double of the root. 

Note 2. As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, so we must alwjiys begin at unit's place to point off 
the given number, and, if it be a mixed number, we must 
point it off both ways from units, and if there be a deficiency 
m any period af decimals, it m^7\ie svrp^vi^ Vj ^^\\kh.eT* 
It is plain, the root m^Bt alwaya eonsiaX oi >o xasss^ \si\s^t^ 
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and decimalfl as there are periods belonging to Mdi ttk (be 
given number. 

JSXAAIPIrES FOR PRAOTICik 

e. What is the square root of 10342666 ? 

OPERATION. 
. • • . 
10342656 ( 3216, Ans, 
9 



62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
38556 



3. What is the square root of 43264 1 

OPERATION. 
• • • 

43264 ( 208, Am 
4 



408 ) 3264 
3264 



4. What is the square root of 998001 ? ^ttf. 099. i 

5. What is the square root of 234^09 ? Ans. 15^3. 

6. What is the square root of 964^5192360241 ? 

Afi8. 31H)567U 

7. What is the square root of '001296 ? An9, ^036» 

8. What is the square root of *2916 ? Ans. *54. 

9. What is the square root of 36372961 ? Ans. 6031. 

10. What is the square root of 164 ? Ans. 12^8 +. 

IT 108. In this last extople, as there was a remainderi i 
after bringing down all the figures, we continued the opera- I 
tion to decimals, by annexing two ciphers for a new period, J 
and thus we may continue the operatioii \ft «k^ ^ssssseiR.^^te- 
^ee o/ exactness; but the pupA -mW x^^^l '^'^^^^^'^^ 
he can never, in this maimer, ootttox ^iVve T^^^^'^^'^'^^^^i 
last jSgure in each divid^m vnik BjWV3% ^^ "** wes?^^^'^ 
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last figure uk eaeh dttrtsor is the same m the last ^tM^ienf 
figure ; but no one of the nine digits, multiplied into itself, 
produces a number ending with a cipher ; therefore, what- 
ever be the quotient figure, there will still be a remstinder. 

11. What is the square root of 3 ? Jinsn 1*73 -f-. 

12. What is the square root of 10 ? Ans, 3*16 -f. 

13. What is the square root of 184*2 ? Aw. ia*57 +. 

14. What is the square root of f ? 

Note, We h^'Ve seen, (IT 105, ex. 9,) that fractions are 
squared by squaring both the numerator and the denomina- 
tor. Hence it follows, that the square root of a fraction is 
found by extracting the root of the numerator and of the de- 
{nominator. The root of 4 is 2, and the root of 9 is 3. 

Ms* f. 

15. What is the square root of ^? Ans. f. 

16. What is (he square rpot of -j^? Ans. ^, 

17. What is the square root of -f^^ ? A»»* -^ = 2. 

18. What is the square root of 20 j[ ? A^, 4j^. 

When the numerator and denqminator are not exact 
^qiiaresy the fraction may be reduced to a decimal, and the 
fipproximateToot found, as directed above. 

19. What is the square root of J = *76 ? Ans, *866 -f-. 

20. What is the square root of }^ ? Am. *912 4'* 
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QUESTIONS* 

1. What is involution? 2. What is understood by a 
power ? 8. — -— the first, the second, the tiiird, tiie fourth 
power ? 4. What is the index, or exponent ? 5. How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a root ? 8. Can the precise root of all 
numbers be found ? 9, What is a surd number? 10. rr— — a 
rational? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into periods of 
two figures each ? 13. Why do we double the root for a 
jdiyispr ? 14. Why do we, in dividing, reject the right hand 
figure of the dividend ? 15. "WViy do nv^ i^X^c.^ ^^ Q^Q\\<&xk\ 
j^gufe to tb^ right hand of the dVv\ftot> \^. ^o^ tuv^ >w^^ 
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prove die work ? 17. Why ^ we point off fnixed ntnbbers 
both ways from units? 18. When there is a remainder, 
how may we continue the operation ? 19. Why can we 
never obtain the precise root of surd numbers? 00. How 
do we extract the square root of vulgar fractions? 



EXERCISES. 

1. A general has ^096 men ; how many must he place in 
rank and £de to form them into a square ? Ans, 64. 

2. Ijf a square field contains 2025 square rods, how many 
rods does it measure on each side ? Ans, 45 rods. 

3. How many trees in each row of a square orchard con- 
" taining 6625 trees ? Ans. 75. 

4. There is a circle, whose area, or superficial contents, 
is 5184 feet ; what will be the leagth of the side of a square 
of equal area ? ^/3184 =; 72 feet, Ahs. 

5. A has two fields, one containing 40 acres, and the other 
eontaining 50 acres, for which B offers him a square field 
containing the same number of acres as both of these \ how 
many rods must each side of this field measure ? 

An9. 120rods^ 

6. If a certain square field measure 20 rods on each, side, 
how much will the side of a s quare field m easurCi contain- 
ing 4 times as much ? \/20 X 20 X 4 = 40 rods, An$. 

7. If the side of a square be 5 feet, what will be the side 
of one 4 times as large? ——9 times as large ? *— -» 16 
time9 as large ? — — ^ 25 times as large ? •-— ^ 36 times ai 
large? Answers, 10ft. ; 15ft.; 20ft; 25ft.; and 30ft. 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note. If the field be divided in the middle. It will form 
two equal squares. 

Am* 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; ho\f 
many rows of trees must I have, and how many trees in 
each row ? Ans. 14 rows, and 60 tcee% \s^ ^w^x<s«* 

i 10. There is an oblong piece of Uud^ <iCiU\a^^\sx%V^f^^^j?»^^ 

^ rods, of which the widtli, ift f %3 TttOfci^ %» ^^^^^^^\v 

quired its dimensions^ ^^^'^" 

I 
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11. There b a drcle, whose diameter is 4 Inches » what is 
the diameter of a circle 9 times as large ? 

Able. The areas or contents of circles are in proportion 
to the squares of their dkanetersy or of their circumferencet. 
Therefore, to find the diameter required^ square the gian 
diameter, multiplj the square by the given ratio, and the 
square root of the product will be the diam eter required. 

\/4 X 4 X 9 = 12 inches, Afa. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 feet, and the* greater 
is 3 times as large ; what is its diameter ? Ans. 173^24- feet 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one ^ as large ? Ans., 6 inches. 

^ 109. 14. A carpenter has a large wooden square ; one 
part of it is 4 feet long, and the other part 3^ feet long ; what 
is the length of a pole, which will just reach from one end to 

the other ? 

* 

A Note, A figure of 3 

sides is called a triangle, 
and, if one of the corners 
be a squart comer, or right 
an^/e, like the angle at B 
in the annexed figure, it is 
called a right-angled tricoh 
_ glej of which the square 

Bape. B o^ ^® lougest sidc, A C, 

(called the hypotenuse,) 
Is equal to the stm of the squares of the other two sides, A B 

andBC. 

42 = 16, and 3» = 9 ; then, \/9-|- 16 = 6 feet, Ans. 

16. If, from the comer of a square room, 6 feet be mea- 

fsured off ope way, and 8 feet the other way, along the sides 

of the room, what will be thelength of a pole reaching from 

point to point ? Ans* 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
wide ; what is the length of a* ladder that will reach from the 
top of the wall to the opposite side of the ditch ? 

Ans, 40 feett 

17. tf the ladder be 40 feet, and the wall 32 feet, what is 
fbc width of the ditch? At«, ^4Ceet 

18. The ladder and diicb »veTx, tec^^VJa^^^^ 
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19. The distaiice between the lower endd bf two equal 
rafters is 32 feet, and the height of the ridge, above the beam 
on which they stand, is 12 feet; required the length of each 
rafter. Am. 20 feet 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre Of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest; what 
is the distance from the foot of the post to the comers of the 
eaves ? and what is the length of a rafter reaching to the 

middle of one side ? a rafter reaching to the middle of 

one end 1 and a rafter reaching to the comers of the eaves ? 

Answers^ in ardety 20 ft. ; 16*62 + ft. ; 18*86 + ft. ; and 
22*36 + ft 

21. There is a field 800 rods long and 600 rods wide( 
what is the distance between two opposite comers ? 

iin*. 1000 rods. 

22. Therie is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners ? 

Answersj 120 rods; and 169*7 -f- rods. 

23. There is a square field containing 10 acres; what dis- 
tance is the centre from each Corner ? Ans. 28*28 -f- ' o^s* 



BZTRACTlOir OF VHfi CUBB 

ROOT. 

It 110. A solid body, having six equal sides, and each of 
the sides an exact squaTe, is a cube, and the measure in 
liength of one of its sides is the foot of that cube ; for the 
lengthy breadth and thickness of such a body are all alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents; (See IT 36.) 

Hence it follows, that extracting the cube root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole eontents will be equal to the given 
number of feet 

1. What are the solid contents of «i cx]Wvc.W^<^^ ^"^ -^i^^a. 
each Bide measures 2 feet ? Ans. 2;^i='ii>C'2L>C,*i» ^=-'^ ^^'*-" 

2. How many solid Xeet in a cubVcXAotV^xsi'^wQ.YvTs.^^^^ 
on each side? Aiw- ^\^^^^^ 
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3. Hoif many feet in length is each side o( a cu bic block, 
■contuning 125 solid feet? Aru, i^l26 =: 5 feet 

Note. The root may be found by trial. 

4. What is the side of a cubic block, containing 64 solid 

feet? 27 solid feet? 216 solid feet? 512 solid 

feet? Angwen, 4tl.; 3ft,; 6ft.; and 6ft. 

5. Supposing a man has 13824 feet of timber, in separate 
blocks of 1 cubic foot each ; he wishes to pile them up in 
a cubic pile j what will be the length of each side of such 
a pile? 

It is erident, the ansner is found by extracting the cube 

root of 13824 ; but this number is so large, Uiat we cannot 

■o easily find the root by' trial as in the former examples ; — 

We will endeavour, however, to do it by a tort of trial; and, 

lst< We will try to afcertain the number of figures, of 

which the root wQl consist This we may do by pointing 

the number off into periods of (Aree figures each (IT 1Q7, ex. 1.) 

Pointing off, we fiee, the 

root will consist of two figures, 

a ten and a unit. Let us, thea^ - 

seek for the first figure, or 

tens of the root, which must 

be extracted from the left 

hand period, 13, (thousands.) 

The greatest inibe in 13 

(thousands) we find fcy friol, 

or by the labU of powert, to be 

8, (thousands,) Ae root of 

which is 2, (tens;) fterefore, 

we place 2 (tens) in tbe root 

The root, it will be recollect- 

I 'i;ir'i.>*"- ed, is one side of a cube. Let 

i , ' . , , tlilapl^ us, then, form a cube, (Fig. I.) 

AtiL u ... ^ ; i l,JiJLLiP^ each side of which shall be 

m supposed 20 feet, expressed 

iBo by the root now obtuned. 

-P. The contents of this cube are 

S0COfitt,CMiaVi. 20X20X20=:8000Bolidfeet, 

which are now disposed of, and 'which, consequently, are to 

be deducted from the whole number of feet, 13824: 8000 

. tgken from 13824 leave 5824 feet This deduction is most 

readily performed by subttaatmg ftie cvftywi ivan^iet, ft> w 

*• mbe of 2, (th« figttW ot fl^e WA iiw»i^ taoA;^ liwi. 
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13824(2 
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the period 13, (tiiousands,) and bringiDg down the next pe- 
riod b^ the side of the remainder^ mokiug 5824, as before. 
2d. The cubic pile A D is now to be enlarged by the ad- 
dition of 5824 solid feet, and, in order to preserve the cubic 
form -of the pile, the addition must be made on one half of 
its sides, that is, on 3 aides, a, b, and c. Now, if the 5824 
sohd feet be divided by the square contents of these 3 equal 
sides, that is, by 3 times, (20 X 20 = 400) i^ 1200, the quo- 
tient will be the thickness of the addition made to each of 
the sides a, 6, c. But the root, 2, (tens,) already found, is 
the length of one of these sides ; we therefore square the 
root, 2, (tens,) ;=20 X 20 i=400, forlhesgwjrectmietrisofone 
side, and multiply the product by 3, the taanber of sides, 
400 X 3 =:: 1200 ; or, which is the same in effect, and more 
convenient in practice, we may square the 2, (tens,) and mul- 
tiply the product by 300, thus, 2 X 2 =z 4, and 4 X 300 = 1200, 
for the divisor, as before. 

The divisor, 1200, ig con- 

(H'EBATHMt-COHTIKUED. tained in the dividend 4 times ; 

consequently, 4 feet is the 

13824(24 Root, (bjckness of the addition made 

^ to each of the three sides, a, 

JKm$or, 1200) 5824 Dividind. b, c, and 4 X 1200 — 4800, is, 

4800 ^^^ solid feet contained in 

960 these additions; but, if we 

84 look at Fig. II., we shall per- 

rsgr ceive, that this addition to the ■ 

^°** 3 sides does not complete the 

W<W cube J for there arc deficiencies 

in the 3 corners n, n, n. Now 

p jj the length of each of these 

tlQ. U. deficiendei is the same as the 

length of each nde, that is, 2 

(tens) = 20, and dieir vA^K 

and ihidtneu are each equal to 

the Uut qaotiaa figure, '(4) ; 

their contents, theiefore, or 

the number of feet required ia 

jm these deficiencies, will he 

fou n d by mxiWt^X'^vaii,*!* w'C™-'' * 
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he length of eack side, which is expressed by the former 
[notient ficure, 3, (tens.) 3 tunes 2 (tens) are 6 (tens) := 
O; or, what is the same in effect, and more convenient in 
iractice, we may multiply (he quotient figure, 2, (tens,) by 
0, thus, a X 30 = 60, ubefore ; then, 60 X 16 ^ 960, con- 
mts of the three deficiencies n, n, n. 

Looking at Fig. III., ^e 
perceive there is still a de- 
ficiency in the corner where 
the last blocks meet. This 
deficiency is a cube, each 
side of which is equal to the 
last quotient figure, 4. The 
cube of 4, Ihewfore, (4X4 
X 4 ^ 64,) wilt be the solid 
contents of this comer, whidb 
in Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 48O0 -|- \ 
960 + 64 =: 3824, will makef 
the subtrahend, which, sub- 
tracted from the dividend, 
leaves no remainder, and the 
work is done. * 

Fie- IV: shows the pile 
which 13&24 solid blocks of 
one foot each would make, 
when laid together, and the 
root, 24, shows the length of 
one side of the pile. The 
correctness of the work may 
be ascertained by cubing the 
side now found, 24^, thus, 24 
X 24 X 24 = I3S24, the 
iven number; or it may be proved by adding together 
le contents of all (he several parts, thus, 

Fed. 

8000 = contents of Fig. I. 

4800 = addition (o the sides o, ft, and c, Fig. I. 
960 = addition to fill the deficiencies n, n, n, Fig. II. 

64 == addition to fitt the cotow e, <i, e^ Vi^. IV. 

'3824 = contents of the w^o\c ^WeiYi^. VJ ., -^^ ^wA <» 
i w'de. ' 
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From tb€ foregoing $xampl4 and {Uu9h'atian im tkrne the 
following 

RULE 

FOR EXTRACTING THE CUBE ROOT. 

I. Separate the given number into periods of three figures, 
each, by putting a point over the unit figure, uid every third 
figure beyond the place of units. 

II. Find the greatest cube in the left hand period, and put 
its root in the quotient. 

III. Subtract the cube thus found from- the said period, 
and to the remainder bring down the next period, xmd call 
this the dividend. 

IV. Multiply the square of the quotient by 300, calling it 
the divisor. 

V. Seek how many times the divisor may be had in the 
dividend, and place the result in the root; then multiply 
the divisor by this quotient figure, and write the product 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former figure or figures of the root, and this product by 30, 
and place the product under the last ; under all write the 
cube of this quotient figure, and call their amount the sub- 
trahend. ^' 

VII. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root^ and the 
next period 'brought down for a dividend. 

Note 2. The same rule must be obseii'-ed for continuing 
the operation, and pointing off for decimals, as in the square 
root. 

Note 3. The pupil will perceive that the number which 
we call the divisor^ when multiplied by the last quotient 
figure, does not produce so large a number as thei:^iL««&*- 
trahend; hence, the figure in t\xe tool tClM^X ^^.cjs^^-^j^ '^^ 
smaller tb&D the quotient figure. ^ 
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BXAMPIillS won PRACTlGfi. 

6. What is the cube root of 1860867 ? 

OPERATION. 

1860867(123 An$. 
I 



1« X 300 = 300 ) 860 first Dividend. 

600 , 
2* X 1 X 30 = 120 

728 first Subtrahend. 

12» X 300 = 43200 ) 132867 second Dividend. 

, 129600 

S« X 13 X 30 = 3240 

33 = 27 

132867. second SubtrcAendn 

000000 

7. What is the cube root of 373248 ? Ansn 72, 

8. What is the cube root of 21024576 ? Ans, 276 

9. T\Tiat is the cube root of 84*604519 ? Am. 4*39 

10. What is the cube root o£ *000343 ? Ans. *07.. 

11. What is the cube root of 2 ? Ans. 1'25 + 

12. What is the cube root of fy > Ans. % 
Note. See IT 105, ex. 10, and IT 108, ex. 14. 

13. Wbat is the cube root of ^f ? Ans. f. 

14. What is the cube root of f^^^ Ans. ^. 

15. What is the cube root of -^^y ? Ans. '126 +, 

16. What is the cube root of ^^ ? Ans. -J, 



sutfiiEhseht to tbe oxjbb boot. 

QUESTIONS, 

1. What is a cube ? 2, What is understood by the 

cube root? 3. What is it to extract the cube root.^ 

4. Why is the square of the quotient multiplied by 300 

for a divisor? 5. Why, in finding the suotrahend, dp 

we mnltiply the square of the \^s\. c^oll^tvl ^^re by 30 

times tbe former figure ot t\ie too\.> ^. ^>k^ 5^^ ^^ 

cube tbe quotient figure > 'X. 1^^^^ ^^ ^'^ \^^^^ ^^ 

operation ? 
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EXERCISES. 

1. What is the side of a cubical mound, equal to one 288 
feet long, 216 feet broad, and 48 feet high ? Am. 144 feet 

2. There is a cubic box, one side of which is 2 feet; how 
many solid feet does it contain ? Am. 6 feet 

3. How many cubic feet in ,one 8 times as large ? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet 

4. There is a cubical box, one side of which is 5 feet ; 
what would be the side of one containing 27 times as much ? 
64 times as much ? 125 times as much ? 

J Ans. 15, 20, and 25 feet. 

5. There i^ a cubical box, measuring 1 foot on each 

side ; what is the side of a box 8 times as large ? 27 

times ? 64 times ? Am. 2, 3, and 4 feet 

^ 111» Hence we see, that the sides of cubes are as the 

cube roots of their solid contents^ and, consequently, their con- 

< tents are as the cubes of their sides. The same proportion is 

true of the simi/^r sides, or of the diameters of aU solid figures 

of similar forms. 

6. If a b^U, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 33 : 63 ilfw. 6 inches. 

7. If a bail, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ans. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
what is the value of a globe 1 foot in diameter ? 

Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
smaller globes would it take to make 1 of the larger ? 

Ans. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would . 
it take to make one as large as the sun ? Ans. 1404928. 

11. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ? Ans. l^QjiQsRi \sSsKe^ 

12. There are two planets o? ecvm\ ^^tv«v!c^ \ ^«^ ^\a.^s>x» 
of the less is to that of the latgei or ^ \ft ^ S ^^^"^^sCt^n* 
tlo of their solidities ? Atis. t%^% ox.,'»»^ >i* ^ 

T* 
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Note. The roots of most powers may be found by the 
square and cube root only : thus, the biquadrate, or 4th root, 
is the square root of the square root ; die 6th root is the 
cube root of the square root ; the 8th root is the square root 
of the 4th root ; the 9th root is the cube root of the cube 
root, &c. Those roots, viz, the 6th, 7th, 11th, &c., which 
are not resolvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logarithm 
of the root itself. 
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IT lift. Any rank or series of numbers, more than two, 
i$icr€asing or decreasing by a constant difference^ is called an 
Arithmetical Series^ or Progression. 

When the numbers are formed by a continual addiiiim of 
the common difference, they form an ascending series ; but 
when they are formed by a continual subtraction of the com- 
mon difference, they form a descending series. 

'Tu S ^y ^j "^t ^9 ^^9 ^3) ^^9 &<^' ^s ^^ ascending series. 
^^^ ( 16, 13, 11, 9, 7, 6, 3, &c. is a descending series. 

The numbers which form the series are called the terms 
of the series. The first and last terms are the extremes, and 
the other terms are called the means. 

There are five things in arithmetical progression, any three 
of which being given, the other two may be found : — 

1st. The first term. 

2d. The last term. 

3d. The number of terms. 

4th. The comm4m difference, 

6th, The sum of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents fertile 
first yard, 7 cents for the second, 10 cents for the third, and 
so on, ^vith a common difference of 3 cents ; what Was the 
cost of the last yard ? 
As the common difference^ ^, is a.^^^^ \.o «N«r5 ^«t^ ^iL^e^t 
tbe last, it is plain the la^t ywd m\x%\.\i«^^'^ V.^.^'isa 
renfM, more fhan th« firni yara. Asa. ^^\ «^Ha. 
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Hence, when the first term^ the commtm ^jferenee, and the 
number of terms, are given, to find the last f^rm,— Multiply the 
number of tenns, less 1, by the common difference, and add 
the first term to the product for the last term. 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term ? Ans. 301. 

3. There are, in a certain triangular field, 41 rows of 
com ; the first row, in 1 comer, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row ? Ans. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, ^amounts to $ 1^06, in 2 years to $ 142, 
and so on, in arithmetical progression, with a common dif- 
ference of $ H)6 ; what would be the amount in 40 years ? 

Ans. $3^40. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
principal is the first term, the last amount is the la>st term, the 
yearly iiiterest is the common difference, and the numbef of 
years is 1 less than the numher of terms. 

5. A man bought 100 yards of cloth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
801 cents ; what was the common increase of the price on 
each succeeding yard ? 

Thb question is the reverse of example 1 ; therefore, 
301 — 4 = 297, and 397 -s- 99 = 3, common difierence. 

Hence, when the extremes and number of terms are givenj 
to find the common difference, — Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
will be the common difference. 

6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference ? Ansm 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at, the end of the time, $ 3^40, what is the 
rate ? 

If the extremes be 1 and 3^40, and the number of terms 
41, what is the common difference ? Ans. ^06. 

8. A man had 8 sons, whose ages diffece.d iS^^% *^^ 
youngest was 10 years old, and t\vft A^^^^X. Ai^\ -^V'^x.nr'^a 
die common difference of their a^w ^ A'** ^ ^^kws^ 
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9. A man bought 100 yards of cloth in arithmetical series, 
he gave 4 cents lor the firnt yard, and 301 cents for the laM 
yard ; what was the average price per yard, and what was 
the amount of the whole ? 

Since the price of each succeeding yard increases by a coi»- 
slofi/ exce$8y it is plain, the avepoge price is as much less than 
the price of the last yard, as it is greater than the price pf 
the first yard ; therefore, one half the sum of the first and 
last price is the average price. 

, One half of 4 cts. -f- 301 cts. = 152^ cts. = average ^ 
price ; and the price, 152;J- cts. X 100 = 15250 cts. = > Ans, 
$162*50, whole cost ) 

Hence, when the extremes and the number of terms are given^ 
to find the sum of all the terms, — Multiply ^ the sum of the ex- 
tremes by the number of terms, and the product mil be 
the answer. 

10. If the extremes be 5 and 605, and the number of 
terms 151, what is the sum of the series? Ans. 46055. 

11. What is the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans. 5050. 

12. How many times does a common clock strike in 12 
hours ? Ans, 78. 

13. A man rents a house for $ 50, annually, to be paid at 
the close of each year ; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the money ? 

The last year's rent will evidently be $ 50 without interest, 
the last but one will be the amount of ■$ 50 for 1 year , the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years = $ 107. 

If the first term be 50, the last term 107, and the number 
of terms 20, what is the sum of the series ? Ans, $ 1570. 

14. What is the amount of an annual pension of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent, simple interest? Ans. $ 7900. 

16. There are, in a certain triangular field, 41 rows of 
corn ; the first row, being in 1 comer, is a single hill, and 
the last row, on the side opposite, contains 81 hills ; how 
many hills of aom in the fitld ? Ans. 1681 hills. 
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16. If ft triangalar piece of land, 30 rods in length, be 20 
rods wide at one end, and come to a point at the oUier, what 
number of square rods does it contain ? Ans, 300. 

17. A debt is to be discharged at 1 1 several payments, 
in arithmetical series, the first to be $ 5, and the laM $ 75; 
what is the whole debt ? — r-* the eommon difference b^ 
tween the several payments ? • 

Ans. whole debt, $ 440 ; eomm<$n difference, $ 7. 

18. What is the sum of the series 1, 3, 5, 7, 9, &,c., to 
1001 ? Ans. 251001. 

Note. By the reverse of the rule under ex. 6, the differ^ 
ence of the extremes 1000^ divided by the common difference 2, 
gives a quotient, which, increased by 1, iB the nvmber of 
terms :;x 501. 

19. What is the sum of the arithmetical series 2, 2J, 3, 
3 J, 4, 4^, &c., to the 60th term inclusive ? Ans. 712^. 

20. What is the sum of the decreasing series 30; 29f , 29^, 
29, 28f , &c., down to ? . 

Note* 30 H- i -|« 1 =2 91, number of terms. Ans. 1365. 

1. What is an aridimetical progression ? 2. When is the 

series called ascending ? 8, » when descendtng"^ 4. What 

are the numbers, forming the progression, called ? 5. What 
are the fir^t and last terms called ? 6. What are the other 
terms called ? 7. When the first term^ common difference, 
aod number of terms, are given, how do you find the last 
term ? 8. How may arithmetic^ progressioii be applied to 
simple interest? 9. When the extremes and number of 
terms are given, how do you find the common difference ? 
JO. — — how do you find the sum of all the terms ? 
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Tf U9« Any series of numbers, continually increasing by 
a constant multiplier, or decreasing by a constant divisor, k 
called a Geometrical ProgressUm. Tbxi*,\^^,At^^'»^^%«-^' 
is an mereasing geometrical series, axvd ^, 4^ ^i '^n W ^^^" 
if fiecremng geometrical series. 
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Afl in arithmetical, so also in geometrical progression, 
there are five things, any thre$ of which being given, the 
other hoo may be found : — 

1st The >!rsl term. 
2d. The ^asl term. 
8d. The. tmrnber of terms. 
4th. Therafio. 

5th. The sum of all the terms. 

The raHo is the multiplier or dmiOTy by which the series is 
formed. 

1. A man bought a piece of silk, measuring 17 yards, and, 
by agreement, was to give what the last yard would come 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and so on, doubling the price to the last; what did the piece 
of silk cost him ? 

3X2x2X2X2X2X2X2X2X2X2X2X2 
X2X2X2X2=: 196608 cents, = $ 1966'08, Answer. 

In examining the process by which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
rcUio (2) is sixteen times a factor, that is, one time less than 
the number of terms. The last term, then, is the sixteenth 
power of the ratioj (2,) multiplied by ihe first term (3.) 

Now, to raise 2 to the 16th power, we need not produce 
all the intermediate powers ; for 2* = 2 X 2 X 2 X 2 = 16, 
is a product of which the ratio 2 is 4 times a factor ; now, 
if 16 be multiplied by 16, the product, 266, evidently con- 
tains the same factor (2) 4 times -{- 4 times, = 8 times ; 
and 256 X 366 z= 66636, a product of which the ratio (2) 
is 8 times -j- 8 times, = 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence,^ 

When the first term, roHoj and mmber of terms^ are gioen^ 
to find the last term^ — 

I. Write down a few leading powers of the ratio with 
their indices over them. 

II. Add together the most convenient indices^ to make an 
index less by one than the number of the term sought. 

III. Multq)ly together the powers belonging to those tn- 
iffceSf and their product, mu\i\^\\e^\>^ VK\fe |t%\ tcim^vrill ba 

the term sought. 



I 
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2. If the first term be 5, and the ratio 3, what is the 8th 
term ? 

( term, == 10935, Answer. 

3. A man plants 4 kernels of com, which, at harvest, 
produce 32 kernels ; these he plants the second year ; now, 
supposing the annual increase to continue 8 Ibid, what 
would be the produce of the 16th year, allowing 1000 ker- 
nels to a pint ? Ans. 2199023255^552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

217 = 131072. Ans. $1310*72. 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so on, in 3 fold ra- 
tio ; what did the whole cost him ? 

2 + 6 + 18 + 54 = 80 cents. Ans. 80 cents. 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result. If all the 
terms, excepting the last^ viz. 2 -|- 6 -f- 18, be multiplied by 
the ratio, 3, the product will be the series 6 -f- 18 -{- 54 ; 
subtracting the former series from the 7aWcr, we have, for the 
remainder, 54 — 2, that is, the last term^ less the first term^ 
which is evidently as many times the first series (2 -f- 6 -}- 18) 
as is expressed by the ratioy less I : hence, if we divide the 
difference of the extremes (54 — 2) ,by the ratio, less 1, 
(3 — 1,) the quotient will be the sum of all the terms, ex- 
cepting the lasty and, adding the last term, we shall have the 
whole amotmt. Thus, 54 — 2 = 52, and 3 — -1 = 2; then, 
52 4- 2 = 26, and 54 added, makes 80, Answer ^ as before. 

Hence, toAen the extremes and ratio are gwen^ to find the 
sum of the seriesj — Divide the difference of liie eztremeshj the 
rcUio, less 1, and the quotient, increased by the greater termj 
will be the answer, ^i- 

6. If the extremes be 4 and 131072, and the^^>- 
what is the whole amount of the series ? ^. -^^, ^^^^ 

131072 A ^WA.VK v-^^sst. 

8—1 ^ 
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% WhaC b the sum of tfie descending iieiies tfly^ii 
^ &c., extended to injmty ? 

It is eyident the last term must become 0, or indefinitely 

/ near to nothing ; therefore, the extremes are 3 and 0, and 

the ratio 8. Ans. 4}* 

a What is the vahte of the infinite series 1 +i + iV + 
^, &c. ? Ans. 1^. 

9. What is the value of the in6nite series, -^ -j- j-hr 4* 
■nAnr + Trrhnrj &c., or, what is the same, the decimal 
41111, &c., continually repeated? Am, i* 

10. What is the value of the infinite series, 3^ -|~ tiAvJtj 
&c., descending by the ratio 100, or, which is the same, the 
repeating decimal '020202, &c« ? An9' A* 

11. A gentleman, whose daughter was maitied on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year ; to how much did her 
portion amount ? 

Here, before finding the aoSount of die series, we must 
find the la9t term^ as directed in the rule after ex. 1. 

Ans. $265<t20. 

The two proc€8se$ of finding the tost tertn^ and the anunaUj 
may, however, be conveniently reduced to oncj thus :^- 

When the first term^the ratio^ and the number of termi, are 
gwen^ to find the sum or amotmt of the seriesy — ^Raise the ratio 
to a power whose index is equal to the number of termsj from 
which subtract 1 ; divide the remainder by the ratiOy less 1, 
and the quotient, multiplied by the first term^ will be the 
answer* 

Applying this rule to the last example, 3 ^^ =;= 631441, and 
531441 — 1 ^ J _ 266720. Am. $ 266^720, as before. 

12. A man agrees to serve a fanner 40 years without any 
other reward than 1 kernel of com forthe first year, 10 for 
the second year, and so on, in 10 fold ratio, till the end of 
the time ; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he sells ms eom at. 50 
cents per bushel ? 

10^0 — 1 ^ , _ ( 1,111,111,111,111,111,111,111,111, 
10—1 ^ ( 111,111,111,111,111 kernels. 

Jns. $ 8,680,555,B55,655,IS^bJbb^,%t»,ti^^^W»S.,^ 
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li* A geaHemaii) dj^aig^ left his estate to his 5 sons, to 
the youngest $ 1000, to the second $ 1500, and ordered, 
that each son Should exceed the yonqger hy the ratiQ of 1 j- ; 
what was the amount of the estate ? 

Note* Before finding the power of the ratio 1 J, it may 
be reduced to ah improper fraction = f, or to a decimal, 1^5. 

IIZZI X 1000 = $131874; or, i-illli X 1000 = 

f — 1 MP 3f, > 1*6 — 1 

$ 13187*50, Answer. 

Compound Interest by Progression. 

IT 114. 1. What is the amount of $4, for 5 years, at 6 
per cent, compound interest ? 

We have seen, (IT 92,) that compound interest is that, 
VR^hieh arises from adding the interest to the principal at the 
dose of /each year, and, for the next year, casting the inter- 
est on that amount, and so on. The amount of $ 1 for 1 
year is $ 1'06 ; if the prmdpalj therefore, be multiplied by 
1*06, the product will be its amount for 1 year ; this ammmt^ 
multiplied by 1*06, will give the amount (compound inter- 
est) for 2 years; and this second amount, multiplied by 1*06, 
^ill give the amount for 3 years ; and so dh. Hence, 
the several amounts, arising from any sum at compound in- 
terest, form a geometrical series, of which the principal is the 
^rst term; the amount ef $1 or 1 £,^ ficc^ at the gipen rate 
per cent., is the ratio ; the time, in years, is 1 less than the 
nvmher of terms ; and the last amount is the last term. 

The last question may be resolved into this : — If (he first 
term be 4, the number of terms 6, and the ratio 1*06, 
what is the last term ? 

1*065=1*338, and 1*338X4= $5*352+. Ans. $5*352. 

Note 1, The powers of the amounts of $1, at 5 and at 6 
per cent., may be taken from the table, under IF 91. Thus, 
opposite 5 years, under 6 per cent., you find 1*338, &c. 

Note 2. The several processes may be conveniently exhi- 
bited by the use of letters ; thus : — 

Let P. represent the Principal. 

...... B the Ratio, or the amount of ^V^%L<i-Vst'V^^ast* 

..... T. , the Time, in years. 

#.... A. ,,»., the Amount. 

When two or more letters are joined logetK^^O^^^ '^ 

V 
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thej are to be imhtpUed together. Thus PR. in^^Iies, that 
the princmal is to be multiplied by the ratuh When one 
letter is placed above another^ like the indeir of a power, the 
first is to be raised to a power^ whose index is denoted by the 
second. Thus R^- implies, that the ratio is to be raised to 
« power, whose index shall be equal to the Imte, that is, the 
number of years, . 

2. What is the amount of 40 dollars for 1 years, at 5 per 
cent, compound interest ? , 

RT. X P. = A. ; therefore, l'05i » X 40 = 68^4. 

Ans, $68*40. 

3. What is the amount of $ 6 for 4 years, at 10 per cent, 
compound interest ? Ans, $ 8*784-^. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $ 5^352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1^06, and the last 
term 5^352, what is the first term ? 
This question is the reverse of the last ; therefore, . 

^-J. =: P. ; or, — = 4. Ans. $^4. 

RT. ' 'l'338 ^ 

5. What principal, at 10 per cent, compound interest, will 
amount, in 4 years, to $ 8^7846 ? Ans. $ 6. 

6. What is the present worth of $68^40, due 11 years 
hence, discounting at the rate of ,5 per cent, compound in- 
terest? Ans, $40. 

7. At what rate per cent, will $ 6 amount to $ 8^7846 in 
4 years ? 

If the first term be 6, the last term 8^7846, and the nmn- 
ber of terms 5, what is the ratio ? • 

p^ = R'^j that is, — - — ^ 1«4641 =: the 4th power of 

the ratio ; and then, by extracting the 4th root^ we obtain 
140 for the ratio. Ans. 10 per cent. 

8. In what time will $6 amount to> $8^7846, at 10 per 
cent, compound interest ? 

A. ^^ , . 8'784B , , n. . . 

p- = RT., that is, — g— zn 1<4641 = 1*10^- ; therefore, 

T we divide 1^4641 by I'lO, «ivd iLe^n. divide the quotient 
^euce arising by I'lO, and so oii,\3\ w^ OoViwi^ ^^>cl^xv\. 
at will not contain I'lO, \iie -riumbcT oi ^^"^^ e^^jK^siTit* ^R^ 
the number of years. ^^ ^^^^^ 
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9. At 5 per cent, compovnil n^erenty m what time wiQ 
$ 40 amount to $ 68^40 ? 

Having found 5ie power of the ratio 1*05, as hfefore, which 
is 1'71, you may look for this numher in the tahley under 
the given rate, 5 per cent, and against it you will hnd the 
number of years. Ans, 11 years* 

10. At 6 per cent, compound interest, in what time will 
$ 4 amount to $ 5^352 ? Ans. 5 years. 



Annuities, cd Compound Interest, 

IT 115. It may not be amiss, in this place, briefly to show 
the application of compound interest, in computing the 
amount and present worth o( annuities. 

An Annuity is a sum payable at regular periods^ of one 
year each, either fox- a certain number of ^ears^ or during the 
life of the pensioner,, or /oret?cr. 

When annuities,^ rents, &c. are not paid at the time they 
* become due, they are said to be in, arrears. 

The sum of all the annuities, rents, &c. remailaing un- 
paid, together with the interest on each, for the time they 
have remained due, is called the amount. 

1. What is the amount of an annual pension of j^JOO, 
which has remained unpaid 4 years, allowing 6 per cent, 
compound interest ?" 

The last y ear '^ pension will be $100:, without interest; 
the last but one will be the amount of $ 100 for 1 year; the 
last but two the amount (compound interest) of $ 100 for 
2 years, and so on ; and the sum of these several amounts 
will be the answer. We have then a series of amounts^ that 
is, 2i geometrical series^ (IF' 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and the^ 
ratio 1^06, wh^8^ti&.the sum of all the terms ? 

Consult the rule, under IT 113, ex. 11. 

iJ~- — -: X 100 = 437^46. Am. $ 437*45: 

Hence, when the annuity^ the time, a-ad toXe "^ct tw** ^^, 
ffiven, to find the ainotme,— Uiiis^ \5\e toI^o <^^ %smsssss^. ^ 



r 
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$ 1, &c« for 1 year) to a power denoted by Che number of 
years ; from this power subtract 1 ; then divide the remain* 
der by the ratio, les$ 1, and the quotient, multiplied by 
the annuity, will be the amount 

Note. The powers of the amounts, at 5 and 6 per cent. 
up to the 24th, may be taken from the table^ under IT 91. 

2. What is the amount of an annuity of $ 50, it being in 
ttrrear$ 20 years, allowing 5 per cent compound interest ? 

Ans. $1653*29. 

3. If the annual rent of a house, which is $ 150^ be in 
arrears 4 years, what is the amount, allowing 10 per cent 
compound interest ? Ans, $69645. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at 6 per 

cent compound interest? > in 10 years? in 20^ 

years ? in 22 years ? -— in 24 years ? 

Arts, to the lasty $ 25407*76.. 

TT 116. If the annuity is paid in advance, or if it be 
bought at the beginulDg of the first year, the sum which 
ought to be given for it is called the present worth. 

5. What is the present worth of an annual pension of 
$ 100, to continue 4 years, allowing 6 per cent compound 
interest ? 

The present worth is, evidently, a sum which, at 6 per 
cent co'mpound interest, would, in 4 years, produce an amount 
equal to the amount of the annuity in arrears the same time. 

By the la^t rxde^ we find the amount = $ 437*45, and by 
the directions under If 114, ex. 4, we find the present worth 
= $346*51. • Ans. $346*51. 

Hence, to find the present worth of any annuity^ — ^First 
find its amount in arrears for the whole time ; this amount j 
divided by that power of the ratio denoted by the number of 
years, will give the preserU worth. 

6. What is the present worth of an annual salary of $ 100 
to continue 20 years, allowing 5 per cent ? Ans. $ 1246*22. 
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The operations under this rule being somewbat tedioii9|^ 
we subjoin a ' 

TABLE, ^ 

Showing the present worth of $ 1, or 1 £, annuity, at 5 and 
6 per Qent. compound interest, for any number of years, 
from 1 to 34. 



6 per cent* 
10'8276 
11^6811 
11*46992 
11*76407 
12*04158 
12*30338 
12*55035 
12*78335 
13*00316 
13*21053 
13*40616 
13*5907^ 
13*76483 
13*92908 
14*08398 
14*22917 
14*36613 



Tean. 


' 5 per cent. 


6 per cent. 


Years. 


5 per cent. 


1 


0*95238 


0*94339 


18 


11*68958 


2 


1*85941 


1*83339 


19 


12*08532 


3 


2^2325 


2*67301 


20 


12*46221 


4 


3*54595 


3*4651 


21 


12*82115 


5 


4*32948 


4*21236 


22 


13*163 


6 


6*07569 


4*91732 


23 


13*48807 


7 


5*78637 


5*58238 


24 


13*79864 


8 


6*46321 


6*20979 


25 


,14*09394 


9 


7*10782 


6*80169 


26 


14*37518 


10 


7*72173 


7*36008 


27 


14*64303 


11 


8*30641 


7*88687 


28 


14*89813 


12 


8*86325 


8*38384 


29 


15*14107 


13 


9*39357 


8*85268 


30 


15*37245 


14 


9*89864 


9*29498 


31 


15*69281 


15 


10*37966 


9*71225 


32 


16*80268 


16 


10*83777 


10*10589 


33 


16^0255 


17 


11*27407 


10*47726 


34 


16*1929 



It is evident, tibat the present worth of $ 2 annuity is 2^ 
times as much as that of $ 1 ; the present worth of $ 3 wiU 
be 3 times as much, &c. Hence, to Jmd the present worth 
of any annuity j at 5 or 6 per cenf.,— -Find, in this table, the 
present worth of $1 annuity, and multiply it by the giifen 
annuity^ and the product will be the pr^ent worth. 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of $ 1 annuity, by the table, for 
30 years, is $15*37245; therefore, 15*37245 X 160 = 
$ 2305*867, Ans. 

8. What is tbe present worth of a yearly pension o€ ^^S*^ 
to continue 10 years, at 6 per ceiil. eo\xv^oNHjA SsiJye^^^^^ 
at 5 per cent. ? ■ to cowlViwvei \5 ^e^s^"*- 

jrears ? 25 years ? — 



^ 



1 ^ 
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When ftnnnities do not commenee till ft eertais period of 
time has elapsed, or till some particular event haa takea^ 
place, they are said to he in reversion, 

9. What is the present worth of $ 100 annuity, to he- 
continued 4 years, but not to commence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent, compound interest, would in 2 years produce an amount 
equal to the present worth of the annuity, were it to commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence immediately, to be $ 346^51, and,, 
by directions under IT 114, ex. 4, we find the present worth 
of $ 346^51 for 2 years, to be $ 308'393. Ans. $ 308^393. 

Hence, to find the present worth of any annuity taken in 
reversion J at compound interest, — ^First, find the present worth, 
to commence immediately, and this sum, divided by the power 
of the ratio, denoted by the time in reversio^ mil give the. 
answer. 

10. What ready money will purchase the reversion of a 
lease of $ 60 per annum, to continue 6 years, but not to com'* 
mence till the end of 3 years, allowing 6 per cent, compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 

be, $ 295*039, and ^^5^ = 247<72. Ans. $ 247^72. 

It is plain, the same result will be obtained by finding the" 
present worth of the annuity, to commence immediately^ 
and to continue to ^ the end of the time^ that is, 3 -|~ 6 = ^ 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the time of reversion, 3 years« 
Or, we may find the present worth of $ 1 for the two times 
by the table, and multiply their difference by the given an- 
nuity. Thus, by the table. 

The whole time, 9 years, = 6*80169 
The time in reversion, 3 years, = 2'67301 

Difference, = 4'12868 

60 



% ^47*72080 Ans. 
11. What is the present wotiJok oi ^\^%a^oI %\^^ \si ^^gb^ 
\ue 20 jears; but not to oommwice \2\ ^^ «A ^l V i^%»v 
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allawiiig 5 per cent ? — what, if it be 6 years in rever- 
sion ? — — 8 years ? ■ 10 years ? — — 14 years ? 

Arts, to lastj $ 629^426. 

U 117. 12. What is the worth of a freehold estate, of 
which the yearly rent is $ 60, allowing to the purchaser 
6 per cent ? 

In this case, the annuity continues forever^ and the estate 
is evidently worth a sum, of which the yearly interest is equal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest ; therefore, the interest divided 
by the rate will give the principal; 60 -7-*06 = 1000. 

Ans, $ lOOa^ 

Hence, to find the present worth of an annuity^ continuing 
forever, — Divide the annuity by the rate per cen/., and the 
quotient will be the present woith. 

Note, The worth will be the same, whether we reckon 
simple or compound interest ; for, since a yearns interest of th& 
price is the dnnuity, the profits arising from that price can 
neither be more nor less than the profits arising/rom the an^ 
naityj whether they be employed at simple or compound in-*^ 
terest 

13. What is the worth of $ 100 annuity, to continue for-^ 

ever, allowing to the purchaser 4 per cent. ? allowing^ 

5 per cent ? - — 8 per cent ? 10 per cent ? — 15 

percent? 20 per cent. ? Ans* tolasty $bOO* 

14. Suppose a freehold estate of $ 60 per annum^ to com- 
mence 2 years hence, be put on sale ; what is its value, al-> 
lowing the purchaser 6 per cent I 

Its present worth is a sum which, at 6 per cent, compound 
interest, would, in 2 years, produce an amount equal to the 
worth of the estate if entered on immediatelyM 

Y?0 

•^— =z $1000 = the worth, if entered on immediately,, 

6ft 1000 
and ^ -g = $ 889^996, the present worth. 

The same result may be obtained by subtracting from the 
worth of the estate, to commence vmmeSaJtely, ihe present worth 
of the annuity 60, for 2 years^ the timt of ^^n^^^\«^. ^^^^o^js^-v 
hjr the tahle^ Wiq present wortli oi ^ \ iox *1 ^^vsw. *>& V^*^*^^ 
X60 = 1 10 W34 = present vrott\i oi %^^ ^^^ ^S^ 
and $ 1000 — $ llO'OOa^ = $9B9^^^»i^. Asfta- ^^"^ 
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15. What is the present worth of a perpetual annuity of 
$ 100, to commence 6 years hence^ allowing the purchaser 
6 per cent compound interest ? what, if 8 years in re- 
version ? 10 years ? 4 years ? 15 years ? 

30 years ? Am. to lasty $ 462^755. 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly, we may take ?uUf the principal or amvuity^ half the rate per 
cent. J and tvnce the number ofyears^ and work as before, and 
so for any other part of a year, 

QUESTIONS, 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you find the la^t term ? 
4. When the extremes and ratio are given, how do you find 
the svm of aU the terms 1 5. When the first term, the ratio, 
and the number of terms, are. given, how do you find the 
amount of the series ? 6. When the ratio is afra^ctiony how 
do you proceed ? 7. What is compound interest 7 8. How 
does it appear that the amountSj arising by compound in- 
terest, form a geometrical series 1 9. What is the raiioy in 
compound interest ? ■ the number of terms ? — — the 

first term? the last term? 10. When the rate, the 

time, and the principal, are given, how do you find the 
amomU 1 II. When A. R. and T. are given, how do you find 
P. ? 12. WTien A. P. and T. are given, how do you find R. ? 
13. When A. P. and R. are given, how do you find T. ? 14. 
What is an annuity ? 15. When are annuities said to be in ar- 
rears 1 16. W^hat is the amount 1 17. In a geometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the atnount of an annuity, at compound interest? 
1 9. What is the present worth of an annuity ? how com- 
puted at compound interest ? how found by the table ? 

20r What is understood by the term reversion ? 21. HoW 
do you^find the present worth of an annuity, taken in rever^ 
sion ? -— — by the table ? 22. How do you find the present 
worth of 2l freehold estate^ or k perpetual amwityl — r- the 
same tikenin reversion ? by the tabl« ? 
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PEiimnrrATZOBr. 

IT 118. Permutation is the method of finding how many 
different ways the order 'of any number of things may be 
varied or changed. 

1. Four gentlemen agreed to dine together so long as 
they could sit, eyery day, in a different order or position ; 
how many days did they dine together ? 

Had there been but two of them, a and &, they could sit 
only in 2 times 1 (1 X 2=2) different positions, thus,, 
a bj and b a. Had there been threcy a, 6, and c, they could 
sit in 1 X 2 X 3 = 6 different positions; for, beginning the 
order with o, there will be 2 positions, viz. a b c^ and acb ; 
next, beginning with 6, there will be 2 positions, ba c^ and 
b c a; lastly, beginning with c, we have c ab^ and c 6 a, 
that is, in all, 1 X 2 X 3 = 6 different positions. In the 
same manner, if there be four^ the different positions will 
be 1 X 2 X 3 X 4 z= 24. Ana. 24 days. 

Hence, to find the number of different changes or permw 
katioTiSy of which any number of different things are capable^ — 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to th'e given number, and the 
last product will be the answer. 

2. How many variations may there be in the position of 
the nine digits ? Ans. 362880. 

) 3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Ans, $155112100433309859840000. 

4. Christ Church, in Boston, has 8 bells ; how many 

changes may be rung upon them ? Ans. 40320^ 



IKEZSCZSKKAnrEOUS EZAIKEPKES. 



IT 119. -1. 4 + 6 X 7 — 1 =60. 

A line, or vincuhan^ drawn over se\«t^ T«LXS^«^'k^^^ff^^^'**.\ 
tbttt the numbers under it are lo \>e \akfirk. y>VDJ^^ >> ^"^ 
whole number. 
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2. 9 — 8 + 4 X 8-j-4^—6 = how many? Am. 30. 



3. 7 + 4 — 2+3 + 40X5 = how many ? Ans. 230. 



4. 3 + 6— 2X'4 — 2 _, ^^^ ^ P ^^ 

2X2 . . 

5. There are two numbers ; the greater is 25 times 78, 
and their difference is 9 times 15;. their sum and product 
are required. 

Ans. 3765 is their sum; 3k539250 their product 

6. What is the difference betwec B thrice five and thirty, 
and thrice thirty-five ? 35 X 3 — 6x 3 + 30= 60, Ans. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? Ans. 792. 

8. What number divided by T will make 6488 ? 

9. What number multiplied by 6 will make 2058 ? 

10. A gentleman went to sea at 17 years of age; 8 years 
after he had a son born, who died at the age of 35 ; after 
whom the father lived twice 20 years ; how old was the 
father at his death ? Ans-. 100 years. 

11. What number is that, wrhieh bdng multiplied by 15, 
the product will be J? J-2-15=: j^, Ans. 

12. What decimal is that, which being multiplied by 15, 
the product will be '75 1 '75 -^ 15 = '05, Ans, 

13. What is the decin^al equivalent to tj^^-*'^ • 

Ans. '0285714. 

14. What fraction is that, to which if you add f , the sum 
will be ^? Ans. i^. 

15. What number is that,, from which if you take -|, the 
remainder will be ^ ? Ans. fj. 

16. What number is that, wh&ch being divided by f , the 
quotient will be 21 ? Ans. 15^. 

17. What number is that, which multiplied by # pro- 
duces !•? Ans. %. 

18. What number is that, from which if you take f of 
itself, the remainder will be 12 ? Ans. 20. 

19. What number is that, to which if you add f of |^ of 
itself, the whole will be 20 ? Ans. 12. 

20. What number is that, of which 9 is the f part ? 

V Ans, 13J, 

21. A farmer carried a \o«A ot t^xo^xjlc^ Vi \sskw^^\.\ bk 
sold 780 lbs. of pork, at 6 ceii\»\>«t \\i.\ ^b^\!«a%. ^i^^^^ssft.^ 
at 8 cents per lb. ; 154 fts. o£ \>xx^X.ex, ^V. \t> ^«cJo^ ^«t\5i.% 
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in pay he received 60 lbs. pf sugar, at 10 cents per 11k ; 15 
gallons of molasses, at 42 cents per gallon ; ^ barrel of mack- 
erel, at $ 3^75 ; 4 bushels of ssdt, at $ 1^25 per bushel ; and 
the balance in money : how much money did he receive ? 

Am, $eS'SS. 
22. A farmer earned his grain to market, and sold 

75 busheb of wheat, at $ 1^45 per bushel. 

64 ^. rye, ... $ ^5 

142^ ^.*.p ^.. com, ... $ ^50 

In exchange he received sundry articles : — 

3 pieces of cloth, each 

containing 31 yds., at $ V75 per yd. 

2 quintals of fish, ... $ 2^30 per quin. 

8 hhds. of salt, ... $ 4^30 per hhd. 



and the balance in money. 

How much money did he receive ? Ans. $ 38^80. 

23. A man exchanges 760 gallons of molasses, at 37^- 
cents per gallon, for 66 j- cwt. of cheese, at $ 4 per cwt. ; 
bow much will be the balance in his favour ? Ans, $ 19. 

il4. Bought 84 yards of cloth, at $1*25 per yard; how 
much did it come to? How many bushels of wheat, at 
$ 1*50 per bushel, will it take to pay ifor it? 

Ans. to the lasty 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molasses, at 37 j- cents per gallon ; 
how many gallons did he receive ? Ans. 54^72 gallons. 

26. A man exchanged 70 bushels of rye, at $ *92 per 
bushel, for 40 bushels of wheat, at $ 1'37^ per bushel, and 
received the balance in oats, at $H0 per bushel; how 
many bushels of oats did he receive ? Ans. 23J-. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel? Ans. 53^ bushels. 

28. How much salt, at $ 1^50 per bushel, must be given 
m exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note. It will be recollected that, when tiie price and cost 
are given, to find the quantity, they must both be reduced to 
the same denomination before dividing. Am. a\\ssi3&s5«»* * 

29. How much wine, at $2^15 ^« ^oii^tssasX^^'^^^^ 
in exchange for 40 yards of c\«*l, uV'I ^. ^ ^- "^t^cT^^^" 



J 
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80. A had 41 cwt of hops, at 30 s. per cwt, for which 
B gave him 20 iS . in money, and the rest in primes, at 5 d. 
per lb. ; how many prunes did A receive ? 

Ans. 17 cwt 3 qrs. 4 lbs. 

31. A has linen cloth worth $ '30 per yard ; but, in bar* 
tering, he will have $ '35 per yard ; B has broadcloth worth 
$ 3^75 ready money ; at what price ought the broadcloth 
to be rated in barterix\g with A ? 

/*30 : <35:: 3'75 : $4'375, Ans. Or, || of 3*75 = 

$ 4*37^, Am* The two operations will be seen to be ex- 
actly alike. 

32. If cloth, worth 2 s. per yard, cash, be rated in barter 
^t 2 s. 6 d., how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Ans. 10 s., or $ l'666f. 

33. If 4 bushels of corn cost $ 2, what is it per bushel ? 

Ans. $'50. 

34. If 9 bushels of wheat cost $13*50, what is that per 
^ bushel? Ans. $1*60. 

35. If 40 sheep cost $ 100, what is that per head ? 

Ans. $2*50. 

36. If S'hushels of oats cost 7 s. 6 d., how much are they 
ner bushel ? Ans. 2 s. 6 d., = $ *41f . 

37. If 22 yards of broadcloth cost 21 iS . 9 s., what is the 
price per yard ? Ans. 19 s. 6 d., = $ 3*25. 

38. At $ *50 per bushel, how much com can be bought 
for $2*00? Ans. 4 bushels. 

39. A man, having $100, would lay it out in sheep, at 
$ 2*50 apiece ; how many can he buy ? , Ans. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
■ ■ ■ of 2 cows ? of 5 cows ? of 15 cows ? 

Ans» to the last^ $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how 

much would 1 man consume in the same time ? 2 naeu ? 

•- — - 5 men ? 10 men? Ans. to the lasty 34^ lbs. 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $ 6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Ans. $ 4*50.; 

k 43. What premium must I pay for the insurance of my 

I house against loss by &re, at ll^^ t^V^ oC \ ^^^t ceTit.^ that is, 
f / dollar on a hu^dred doWaxs^ \i Tfti \Loxxsfc \5fc ^t^\»A -^x 
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44. What will be the insurSnce, per annum, of a store and 
eontentSy yalued at $9876^40, at Ij^ per centum? 

Ana. $148^46. 

45. What commission must I receive for selling $478 
worth of books, at 8 per cent ? Ana. $ 38^24. 

46. A merchant bought a quantity of goods for $ 734, 
and sold them so as to gain 21 per cent. ; how much did he 
gain ? and for how much did he sell his goods ? 

Ans. to the last^ $88844. 

47. A merchant bought a quantity of goods at Boston, for 
$500, and paid $43 for their transportation; he sold them 
so as to gain 24 per cent, on the whole cost ; for how much 
did he sell them ? Ans. $ 673^32. 

48. Bought a quantity of books for $B4, but for cash a 
discount of 12 per cent was made ; what did the books 
cost? Ans. $56'32. 

49. Bought a book, the price of which was marked 
$4^50, but for cash the bookseller will sell it at 33^ per. 
cent, discount ; what is the cash price ? Ans. $ 3^00. 

50. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how much must he sell it to gain 15 
per cent. ? how much per gallon ? Atis. to lastj $ '40^. 

51. A merchant bought a cask of sugar, containing 740 
pounds, for *$ 59*20 ; how must he sell it per pound, to gain 
25 per cent ? Ans. $ '10. 

52. What is the interest, at 6 per cent., of $ 71^02 for 17 
months 12 days ? Ans. $6*178-}-. 

53. What is the interest of $487*003 for 18 months ? 

Ans. $43*83+. 

54. What is the interest of $ 8*50 for 7 months ? 

• Ans. $*297i. 

55. What is the interest of $ 1000 for 5 days ? 

Ans. $*833^. 

66. What is the interest of $ *50 for 10 years ? 

Ans. $*30. 

67. What is the interest of $ 84*25 for 15 months and 7 
days, at 7 per cent. ? Ans. $ 7*486 -f- 

58. What is the interest of $ 164*01 for 2 years, 4 months 
and 3 days, at 5 per cent ? Ans. $ 18*032. 

59. What sum, put to interest at 6 per ^«tv\^.» ^«^V^^ ^ 
▼ears and 6 months, amount to ^150 ^ . .^ .. x_ 

M^. See IT 65. Axsn. %^^'^\^^J^ 

ee. I owe a man $ 4^5*50, to \>e ip%i^ Vn \^ YftfireSXv^^ 
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out interest ; what is the present worth of that debt, tbe use 
of the money being worth 6 per cent. ? Ans, $ 440^277 *|-. 

61. What is the present worth of $ 1000 payable in 4 
years and 2 months, discounting at the rate of 6 per eent. ? ^ 

Ans. $ 800. * 

62. A merchant bought articles to the amount of $ 500, 
and sold thei|i for '$ 575 ; how much did he gain ? 

What per cent, was his gain ? that is, How many dollars 
did he gain on each $ 100 which he laid out ? If $ 500 
gain $ 75, what does $ 100 gain ? Ans. 15 percent 

63. A merchant bought cloth at $ 3*50 per yard, and sold 
it at $ 4*25 per yard ; how much did he gain per centum ? 

Ans. 21^ per cent 

64. A man bought a cask of wine, containing 126 gallons^ 
for $283*50, and sold it out at the rate of $2'75 per gal- 
lon ; how much was his whole gain ? how much per gat- 
Ion ? how much per cent ? 

Ans, His whole gain, $ 63*00 ; per gallon, $ *50 ; which 
is 22f per centum. 

65. If $ 100 gain $6 in 12 months, in what time will it 
gain $4 ? $ 10 ? $ 14 ? 

Ans. to the lasty 28 months. 

66. In what time will $ 64*50, at 6 per cent,^ain $ 2*18 ? 

Ans. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
carried away in a freshet, it is required how many men can 
rebuild it in 50 days. 

days. days. men. 

50 : 60 : : 20 : 24 men, Ans. 

68. If a field will feed 7 horses 8 weeks, how long will it 
feed 28- horses ? * Ans. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre, how much in width must be a field, 16 
rods in length, to contain the same? Ans. 10 rods. 

70. If I purchase for a cloak 12 yards of plaid |- of a yard 
wide, how much hocking IjJ yards wide must I have to line it? 

Ans. 5 yards. 

71. If a man earn $75 in 5 months, how long must he 
work to earn $ 460 ? Ans. 30f months. 

72. A ov<res B $ 540, but, A not being worth so much 
moneys B agrees to tak^ $*''T(5 on «. do\W \ what sum must 

jP receive for the debt ? Aw, %^RkV 

73. A dsteruy whose capadt^ *^^ ^^^ ^^xi^^S^ %aY$oR^ 
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by a pipe which lets in 7 gallons in 5 minutes; but there is 
a leak in the bottom of the cistern which lets out 2 gallons 
in 6 minutes ; supposing the cistern empty, in what time 
would it be filled ? 

In 1 minute -^ of a gallon is admitted, but in the same time 
J of a gallon leaks out. Ans. 6 hours, 15 minutes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours ; if has also a pump which will clear it in 
15 hours : now, u they begin to pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be ^ filled by the leak, but in 
the same time it would be -^ emptied by the pump. 

Ans, 30 hours. 

75. A cistern is supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it 
in 5 minutes ? Ajis. • 8. 

76. Suppose I lend a friend $500 for 4 months, he 

Sromising to do me a like favour ; some time afterward, I 
ave need of .$ 300 ; how long may I keep it to balance the 
former favour ? Ans. 6f months. 

77. Suppose 800 soldiers were in a garrison with pro- 
yisaons sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve thein 5 months ? 

Am 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as inuch as my saddle, pray what is the 
value of my horse ? Ans, $ 72. 

79. Bought 45 barrels of beef, at $ 3*50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must I pay ? Ans, $ 143*50* 

80. Bought 126 gallons of rum for $110; bow much 
water must be added to reduce the first cost to $ '75 per 
gallon .? 

Note, If $ *75 buy 1 g^lon, how many gallons will $ 110 
buy ? Ans, 20f gallons. 

81. A thief, having 24 miles start of the officer, holds his 
way at the rate of 6 miles an hour ; the officer pressing on 
after him at the rate of 8 miles un hour, how much does he 
gain in 1 hour?, how long before he will overtake the thief? 

Atis. VlVkSsvsx^* 

82. A hare starts 12 rods befoTe a\\oxk^^^'W\.'v^^^'^^'^'^~ 
ceived by him till she has been \»p \:^m\wv\.e.^% ^^ ^"^^^ 

afraj at the rate of 36 rods a minute, «nd VXve ^ofe ^^ ^^ 
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makes after, at the rate of 40 rods a minute ; how long wiil 
the course hold ? and what distance will the dog run ? 

Ata, 14J> minutes, and he will run 570 rods. * 

83. The hour and mhiute hands of a watch s^e exactly 
together at 12 oVlock ; when are they next together ? . 

In 1 hour the minute hand passes over 12 spaces, and t^e 
hour hand over I space ; that is, the minute hand gains upon 
the hour hand 11 spaces in 1 hour; and it must gain 12 
spaces to coincide with it An$. 1 h. 5 m. 27-^8. 

84. Tliere is an island 20 miles in circumference, and 
three men start together to travel the same way about it ; A 
goes 2 miles per hour, B 4 miles per hour, and C 6 nules 
per hour ; in what time will they come together again ? 

Ana. 10 hours. 

85. There is an island 20 miles in circumference, and 
two men start together to travel around it; A trav^s 2 miles 
per hour, and B 6 miles per hour ; how long before they will 
again come together ? 

B gains 4 miles per hour, and must gain 20 mfles to over- 
take A ; A and B will therefore be together once in every 
5 hours. 

86. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated the same ; if both be pro^ 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how far from each starting place will 
the boats meet ? 

Am. 112^ miles from the lower place, and 187 j|: miles 
from the upper place. 

87. A man bought a pipe (126 gallons) of wine for 
$275; he wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 

. so as to make 30 per cent on. the first cost; at what rate 
per gallon must he sell it ? Am. $ 2^936 -f-. 

88. Thomas sold 150 pine apples at $^33^ apiece, and 
received as much money as Harry received for a certain 
number of watermelons at $ *25 apiece ; how much money 
did each receive, and how many melons had Harry > 

Ans. $ 50, and 200 melons. 

89. The third part of an ttrmy vi^s killed^ the fourth part 
tsken priaonetBj and 1000 fked •, \iow m«a^ N«iet^Ssi^^\% %tiss<j\ 

This and the eighteen foWowVn^ «^^%Vmwa «t^ mvjm^-I 
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wrought by a rule called Position^ but tbey are more eaSnj ^ 
nolved on general principles. Thus^ i 4* i = '/z* ^^ ^^ 
army; therefore, 1000 i^ ^ of the whole number of menj 
and, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? Ans. 2400 men. 

90. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first were J of his 
fiock, in the second ^, in the third ^, in the fourth -j^, and 
in the fifth 450 ; how many had he ? Ans. 1200. 

91. There is a pole, ^ of which stands in the mud,^ in 
the water, and the rest of it out of the water ; required the 
part out of the water. Am, -fy. 

92v If a pole be -J^ in the mud, f in the water, and 6 feet 
out of the water, what is the length of the pole ? Am. 90 feet. 

93. The amount of a certain school is as follows : -^ of 
the pupils study grammar,^ geography,^ arithmetic,^ 
learn to write, and 9 learn to read : what is the number of 
each ? 

Am. 5 in grammar, 30 in geography, 24 in arithmetic ; 
12 \einx to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who sud, " Good morrow, sir, with your hundred 
geese ;" says he, " I have not a hundred; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2j- geese more, I should have a hundred :" how 
many had he ? 

100 — r 2^ is what part of his present number > 

Am. He had'SS geese^ 

95. In an orchard of fruit trees, J of them bear apples, 
j- pears, ^ plums, 60 of them peaches, and 40, cherries ; 
how many trees does the orchard contain ? Am. 1200. 

96. In a certain village, ^ of the houses are painted white, 
I red, ^ yellow, 3. are painted green, and 7 are unpainted ; 
how many houses in the village ? Am. 120. 

97* Seven eighths of a.certain number exceed four fifths of 
the same number by 6 ; required the number. 

^ — ^ =r ^ ; consequently, 6 is ^ of the required num- 
ber. ^ ^ Ans. 80. 

98. What number is that, to which if ^ of itself be added, 
the sum will be 30 ? A»a« 'iSv. 

99. What number isihat, to wUeld \i \\s ^ W!^^ V»^ ^»^^^^-» 
ibe sum will he 84? . k n; 

^^r ~ 1 + ^ +^ = J times the tci\\uTe8LXi^x£^«^- ^^* 
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100. What number is that, which, being increased by f and 
f of itself, and by 22 more, will be made three times as 
much? 

The number, being taken 1, f , and f times, will make ^^ 
times, and 22 is evidently what that wants of 3 times. 

Ana. SO. 

101. What number is that, which being increased by f, f 
and i of itself, the sum will be 234^ ? Ans. 90. 

102. A, B, and C, talking of their ages, B said bis age 
was once and a half the age of A, and C said his age was 
twice and one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age of each ? 

Ans. A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, sdid^ ^' If I had as many more as I now have, f as many, 
^ as many, f and ^ as many, I should then have 435 ;" what 
was the number of his pupils ? Ans. 120. 

104. A and B commenced trade with equal sums of 
. money ; A gained a sum equal to 4 of his stock, and B lost 

$ 200 ; then A's money was double that of B's ; what was 
the stock of each ? 

By the condition of the question, one half of f, that is, f 
of the stock, is equal to ^ of the stock, less $ 200 ; conse- 
quently, $ 200 is f of the stock. Ans. $ 500. 

105. A man was hired 50 days on these conditions, — ^that, 
for every day he worked, he should receive $ *75, and, for 
every day he was idle, he should forfeit $ *26 ; at the ex- 
piration of the time, he received $ 27*50 ; how many days 
did he work, land how many was he idle ? 

Had he worked every day, his wages would have been 
$ '75 X 50 = $ 37*50, that is, $ 10 more than he received ; 
but every day he was idle lessened his wages $ *76 -f- $ '25 
= $ 1 ; consequently he was idle 10 days. 

Ans. He wrought 40, and was idle 10 days. 

106. A and B have the same income; A saves ^ of his; 
but B, by spending $ 30 per annum ipore than A, at the end 
of 8 years finds himself $ 40 in debt ; what is their income, 
and what does each spend per annum ? 

Ans. Their income, $200 per annum; A spends $175, 
imd B $ 205 per annum^ 
107. A- man, lying at t\ie poVnl oi ^t^lV^^ Uft to his three 
sons bis property ; to A ^ wwoAln^ %Vi^ Xo'^ \^ %3fiA. \ft^ 
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fbe rest, which was $ 10 less than the share of A; vAat 
was each one^s share ? Ans, $ 80, $ 50 and $ 70. 

108. There is a fish, whose head is 4 feet long ; his tail 
is as long as his head and j- the length of his body, and his 
body is as long as his head and tail ; what is the length of 
the fish ? 

The pupil will perceive, that the length of the body is ^ 
the length of the fish. Ans. 32 feet. 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days ; in what time would both, 

. working together, perform it ? . Ans, If days. 

110. Three persons can perform a certain piece of work in 
the following manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
all do it together ? Ans. S-^ days. 

111. A and B cani do a piece of work in 5 days ; A can do 
it in 7 days ; in how many days can B do it? Ans. 17^ days. 

112. A man died, leaving $ 1000 to be divided between, 
his two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent., should amount to the same sum when they should 
arrive at the age of 21 ; what did each receive ? 

Ans. The elder, $5464534-; the younger, $453*846+. 

113. A house being let upon a lease of 5 years, at $60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest 
being allowed at 6 per cent. ? Ans, $ 336. 

114. If 3 dozen pair of gloves be equal in value to 40 
yards of calico, and 100 yards of calico to three pieces of 
satinet of 30 yards each, and the' satinet be worth 60 
cents per yard, how many pair of gloves can be bought for 
$ 4 ? Ans. 8 pair. 

115. A, B, and C, would divide $ 100 between them, so 
as that B may have $ 3 more than A, and C$4 n^ore tiban 
B; how much must each man have ? 

Ans. A $30, B $33, and C $37. 

116. A man has pint bottles, an4 half pint bottles; how 

much wine will it take to fill 1 of each sort ? how 

much to fill 2 of each sort ? howimuch to fill 6 of each . 

sort ? 4 

117. A man would draw off 30 ^^Wowi^ oi -wsja ^s^si V ^ 
pint and 2 piat bottles, of each. «n w^wsX isos^^t^ N^^^*^ 
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m&j botdes ^11 it take, of each kind, to contsin the 90 
gallons ? • Ans. 80 of each. 

118. A merchant ha« canisters, some holding 5 pounds, 
some 7 pounds, and some 12 pounds ; how many, of each 
an equal number, can be filled out of 12 cwt. 3 qrs. 12 lbs. 
of tea? Ans, 60. 

119. If 18 grains of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made from 15 oz. 6 pwts. of silver ? Ans, 24 of each. 

120. Let 60 cents be divided amon^ three boys, in such 
a manner that, as often as the first has 3 cents, the second 
shall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? Am. 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman 8 d., and to every man' 16 d. ; the number of 
boys, women, and men, was the same ; I demand the number 
of each. Ans, 20. 

122. .A gentleman had 7 £ . 17 s. 6 d. to pay among his 
labourers; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every boy three 
wDmen, and for every woman two men ; I demand the num- 
ber of each. * Ans, 15 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of oxen 
for $ 82*50 -; he gave for the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow ; 
iiow much did he give for each ? 

Ans. For the sheep $ 2'50, the cow $ 20, and the oxen 
$ 60. 

124. There was a farm, of which A o^vned ^, and B ^; 
the farm was sold for $ 1764; what was each one's share 
of the money? Ans, A's $504, and B's $1260. 

125. Four men traded together on a capital of $3000, of 
which A put in ^, B J, C |^, and D -^ ; at the end of 3 years 
they had gained $ 2364 ; what was each one's share of the 
gain? ( A's $1182. 

Ans. ) S:« » ^?i- 



) C's $ 394. 
^ D's $ 197. 

126. Three merchants ajccoi&^Mvlcd •, A furnished f of 
the CBpitalf B f , and € flie T^^st^ ^^^ ^tiatv ^vi^ s V^i 
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part of the capital did C famish, and what is each c/aeH 
share of the gain ? 

Am, C furnished ^ of the capital ; and A's share of the 
gain was $500, B's $468'76, and C's $281*25. 

127. A, B, and C, traded in company ; A put in $ 500, B 
$ 350, and C 120 yards of cloth ; they gained $ 332*50, of 
which C's share was $ 120 ; what was the value of C's 
cloth per yard, and what was A and B's shares, of the 
gain?' 

Note. C's gain, being $ 120, is ^fg^J = -^ of the whole 
gain : hence the gain of A and B is readily found ; also the 
price at which C's cloth was valued per yard. 

C C's cloth, per yard, $ 4. 
Ans, < A's ^hareof the gain, $ 125* 
^ B's do. $8T50. 
. 126. Three gardeners, A, B, and C, having bought a 
piece of ground, find the profits of it amount to 12Q£, per 
annum. Now the sum of money which they laid down was 
in such proportion, that, to often as A paid 5^ ., B paid 7£ ., 
and as often as B paid 4iS#, C paid 6£. I demand how 
much each man must have per annum of the gain. 

Note. By the question, so often as A paid 5£.jG paid f of 
TM. Am. A 26£. 13 s. 4 d., B d7£. 6 s. 8 d., C 5Q£. 

129. A gentleman divided his fortune among. his sons, 
giving A 9£. as often as B 5£., and C 3£. as often as B 
'7£ . ; C's dividend was 1537f i& . ; to what did the whole 
estate amount ? Am. 11583JS. 8 s. 10 d« 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days ; what part of the work was done by A, what part 
by B, and what was each one's share of the money ? 

Am. A -j^ and B ^; A's money $^2'50, B's $31*50. 

131. A and B trade in company for one year only; on 
the first of January, A. put in $ 1200, but B could not 

. put any money into the stock until the first of April ; what 
did he then put in, to have an equal share with A at the end 
of the year ? . Am. $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay fj^B ^, C j-, 
and D j- ; what did each pay in this proportion ? 

Am. A 13 s. 4 d., B 10 s., C ^ i-^ ^•% vckA^ ^^- 

133. There are 3 horses, belonguift to ^ m«^^ T^"^^^^ 
draw a load of plaster from Boatou to N*VtL^««^ vst ^ i^> 
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A. and B*ft homes together are supposed to do f of the 
work, A and G's -^^ B and C's ^ ; they are to he paid 
proportionally ; what is each one's share of the money ? 

^A's $11*50 (= Jf.) 
Ana. { B's $ 6'76 (= ^.) 

( C's $ 9^20 (= A.) 

Proo/, $26'45. 

134. A person, who was possessed of f of a vessel, sold 
I of his share for 375 iS . ; what was the vessel worth ? 

Ans. 1500 iS. 

135. A "gBj fellow soon got the hetter of ^ of his for- 
tune ; he then gave 1500 iS . for a commission, and his profu- 
sion continued till he had hut 450 iS. left, which he found to 
foe just f of his money, after he had purchased his commis- 
sion ; what was his fortune at first ? Am, 3780 iB. 

1 36. A younger brother received 1 560i^ ., which was just f^ 
of his elder brother's fortune, and 5f times the eider brother's 
fortune was f as much again as the father was-worth , pray, 
what was the value of his estate ? Ans. 191^5iS . 14 s. 3f d. 

137. A gentleman left his s ^i a fortune, -^ of which he 
spent in three months; f of f of the remainder lasted him 
nine months longer, when he had only 537 iS . left ; what 
was the sum bequeathed him by his father ? 

Ans. 2082^. 18 s. 2^ d. 

138. A cannon ball, at the first discharge, flies about a 
mile in eight seconds ; at this rate, how long would a ball 
be in passing from the earth to the sun, it being 95173000 
miles distant? 

Ans. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist ? Ans, 19000. 

140. A and B cleared, by air adventure at sea, 45 guineas, 
which was 35 iB. per cent, upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 6 to B ; what money did each adventure ? 

Ans. A 104£. 4 8, 2^ d., B 75£. 15 s. 9-^^ d. 
141, Tubes may be made oi %o\4^ v{^\^\va% \iq1 taore 
than at the rate of ^^^ of a. gcwv^ex Iqq\.^ ^V^\.^QVi^!^\i^ 
ihe weight of auch at^bc, vr\i\c\i vf o\3\^ e^sX^xieL ^^i^^^'^^ 
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A.tlantic from Boston to London, estimating the distance at 
3000 miles ? Ans. ' 1 lb. 8 oz. 6 pwts. 3^^ grs. 

142. A military officer drew up his soldiers in rank and 
file, having the number in rank and file equal; on being 
reinforced with three times his* first number of men, he 
placed them all in the same form, and then the number in 
rank and file was just double what it was at first ; he was 
again reinforced with three times his whole number of mev, 
and, after placing them all in the same form as at first, hit 
number in rank and file was 40 men each ; how many men 
had he at first ? Ans. 100 men. 

143. Supposing a man to stand 80 feet from a steeple, and 
that a line reaching from the belfry to the man is just 100 
feet in length ; the top of the spire is 3 times as high above 
the ground as the steeple is; what is the height of the 
spire .^ and the length of a line reaching from the top of the 
spire to the man .^ See IF 109. 

Ans. to last^ 197 feet, nearly. 

144. Two ships sail from the same port ; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7^ miles an hour ; how many miles 

apart will they be at the end of 1 hour ? 2 hours ? 

■; 24 hours ? 3 days ? Aiis. to las£y 900 miles. 

145. There is a square field, each side of which is 50 
rods; what is the distance' between opposite comers ? 

• Ans. 70'71 + rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70'71 rods apart ? and what is the length 
of each side ? Ans. to last^ 50 rods, nearly. 

147. There is an oblong field, 20 rods >vide, and the dis- 
tance of the opposite corners is 33-} tods ; what is the length 
of the field ? its ares^ ? 

Ans. Length, 26§ rods; area, 3 acres, 1 rood, IZ-^ rods. 

148. There is a room 18 feet square; how many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it ? 18^^ = 324 ft. = 36 yards, Ans. 

149. If the floor of a square room contain 36 square 
yards, how many feet does it measure on each side ? 

Ans. 18 feet. 

When one side of a square is given, 1x0^ ^si^w^ ^kSi.V>N^. 
areoy or superficial contents ? ' * • «i 

When the area^ or superficial cOntetiU^ ol *. %o^^^ ^ HB^ 
aowdo ydu 6nd one 9idel 




150. If an obloag piece of grou&d *be 80 rods toBg and. 
20 rods wide,- what is its area ? 

Note. A PcraUelogrmny or Oblong^ 
has its opposite sides equal and pm-" 
allele hut the adjacent si4e6 unequal. 
Thus ABC D is a parallelograni, 
and ako E F C D, and it is easy 
to see, that the contents of both are 
equal. Ans. 1600 rods, = 10 acres. 

151. What h- the length of an oblong, or paraHelograca, 
whose area is 10 acres, and whose breadth is 20 rods ? 

Ans. 80 rods. 

152. If the area be 10 acres, and the length SO rods, 
what is the other side ? 

When the length and btecidih are given, how do you find 
the area of an oblong, or parallelogram ? 

When the area and one side are given, how do you find 
the other aide ? 

153. If a board be 18 inche$ wide at one end, and 10 
inches wide at the other, what is the mean or average width 
of the board ? Am. 14 inches. 

When the greatest and least width are given, how do you 
find the mean width ? 

154. How many square feet in a board 16 feet long, 1^8 
feet wide at one end, and 1^3 at ^e other ? 

Mean width, ^^ "^" ^'^ = 1*55 ; and 1'55 X 10= 24'8 
feet, Ans, 2 

165. What is the number of square feet in a board 20 

feet long, 2 feet wide at one end, and running to a point at 

- the other ? Ans. 20 feet. 

How do you find the contents of a straight edged board, 
Y hen one end is wider than the other ? 

If the length be in /ee^, and the breadth in fe^, in what 
denomination will the product be ? 

If the length be feetj and the breadth inchesj what parts of 
a /oo/ will be the product? 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a straight line be drawn from one comer to the op- 
posite comer, it will be divided into two equal rigfUrongUd 
^rkmglee } what is the area of eaiclv ? 
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157. What is the area of a triangle, of which the bate is 
30 rods, and the perpendicular 10 rods ? Ans, 150 rods. 

158. If the area be 150 rods, and the base 30 rods, what 
is thepeipendicular? Ana, 10 rods. 

159. If the perpendicular be 10 rods, and the area 150 
rods, what isthe base ? Ana. 30 rods. 

When the legs (the base and perpendUadar) of a right- 
angled triangle are given, how do you find its areal 

When the area and me of the legs are given, how do you 
find the other leg} 

Note. Ajay triangle may be divided into two nght^mgUd 
triangles, by drawing a pe^endicmar from one comer to the 
opposite side, as niay be seen by the annexed figure. 

Here A B C is a triangle, di- 
vided into two ri^^it-engted trials- 
ffles, A d G, and d B C; there^ 
fore the Whole ioie, A B, multi- 
plied by (me half the perpendicular 
d C, will give ;the area of the 
whol^. If A B = 60 feet, and 
<{ C == 16 feet^ what is the area ? An$. 480 feet a 

160. There is a triangle^ each side of which is 10 feet; ' 
what is the length of a perpendicular from one angle to 
its opposite side ? and what is the area of the triangle ? 

Note. It is plain, the perpendicular will divide ue oppo- 
site side into two eqwal parts. See U 109. 

Ans. Perpendicular, 8^66 4* f*^^; area, 43^3 -^{eet 

161. What is the solid contents of a eube measuring 6 
feet on each side ? An$* 216 feet 

When one nde of a cube is given, how do you find its 
solid contents ? 

When the solid contents of a cube are given, how do yo« 
find one side of it ? 

162. Howm'any cubic inches in a brick which is 8 inches 
long, 4 inches wide, and 2 inches thick ? — — * in 2 bricks ? 
"-'- — in 10 bricks ? Ans, to lasty 640 cubic inches, jf 

163. How many bricks in a cubic foot ? — — - in 40 cubic 
feist ? in 1000 cubic feet ? Ans^ to Uut^ 27000. 

164. How many bricks will it take to buQd a wall 40 feet 
in length, 12 feet high, and 2.feet thick ? Amu %^<^^^- 

165. If a wall be 150 bricks, = \0Q le^V^Vti^ViStf^ "^ 
4 bricksj =r 16 indies, in ttiickuesa, Yiwi TO»T^^f*^!^ 
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wall be 48 courses, = 8 feet, high, how many bricks will 
build it ? 150 X 4'= 600, and 600 X 48 = 28800, Ans. 

166. The river Po is 1000 feet broad, and 10 feet deep, 
and it runs at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile of water (reckoning 5000 
feet to the mile) into the sea ? Ana. 26 days, 1 hour. 

167. If the country, which supplies the river Po vrith 
water, be 380 miles long, and 120 broad, and the whole 
land upon the surface of the earth be ^2,700,000 square 
miles, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which the rivers are supplied; how many times 
greater than the Po will the whole amount of the rivers be ? 

Ahs. 1375 times. 

. 168. Upon the same supposition, what quantity of water, 

' altogether, wiH be discharged by all the rivers into the sea in 

a year, or 365 days? . Ans. 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of land be as 10 j- to 5, and the mean depth o' 
tlic sea be a quarter of a mile ; how 'many years would it 
take, if the ocean were empty, to fill it by the rivers runsiing 
at the present rate ? Ans. 1708 years, 17 days, 12 hours. 

17(t: If a cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13^ times greater than of 
water, and the height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
on the same base, extending to the top of the atmosphere) 
be 30. inches ; what will be the weight of the air upon a 

squafe foot? a square mile? and what will be the 

whole weight of the atmosphere, supposing the size of the 
earth as in qiaestions 166 and 168 ? 

Ans, 2109^375 lbs. weight on a square foot. 

52734375000 mile. 

102499S0468750000000 of the whole atmosphere. 

171. If a circle be 14 feet in diameter^ what is its circum- 
ference ? 

Note. It is found by calculation, that the circtmference of a 
circle measures about 3tf times as much as its diameter j or, 
more accurately, in decimals, 344159 times. Ans. 44 Teet 

1 72. If a wheel measure 4 feet across from side to side, 
bowmsLuy feet around it ? As«, V24^ feet 

173. If the diameter o£ a oiicuiw T^c«A\i^\^n\^V^>MX 
i£i circumference ? ^**' ^'^^w^. 






¥119. HIICKLLANAO0B EXAMPLBS. 965 

r 

174. What is die diameter of a circle, whose circmnfe^ 
rence is 462 feet ? Am. 147 feet 

175. If the distance through the centre of the earth, from 
aide to side, be 7911 miles, how many miles around it? 

7911 X B'14169 = 24853 square miles, nearly, Ans. 

17d. What is the area or contents of a circle, whose diam- 
eter is 7 feet, and its circumference 22 feet ? 

Note, The area of a circle may be found by multipl3dng 
^ the diameter into jt the circimference. Ans, 38^ square feet 

177. What is the area of a circle, whose circumference is 
176 rods ? Ans* 2464 rods. 

^ 178. If a circle is drawn within a square, containing 1 
square rod, what is the area of that circle ? 

Note. The diameter of the circle b^ing 1 rod, the circum- 
ference will be 344159. Am. '7854 of a square rod, nearly. 

Hence, if we square the diameter of any circle, and multi- 
ply the square by *7854, the product will be the area of the 
circle. 

179. What is the area of a circle whose diameter is 10 
rods? 102 X '7854 = 78'64, Ans. 78*64 rodsu 

180. How many square* inches of leather will cover a 
ball 3^ inches in aiametex^? 

Note. The area of a globe or baU is 4 times as much as 
the area of a cirefe of the same diameter^and may beieund, 
therefore, by multiplying the whole circumference into the 
V)hole diameter. Ans. 3Sj. square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

7911 X 24853 = 196,612,083, Ans. 

182. How many solid inches in a ball 7 inches in diame- 
ter? 

Note^ The solid contents of a globe are found by multiply- 
ing its area by ^ part of its diameter. 

Ans. 179f solid inches* 

183. What is the number of cubic miles in the earth, 
supposing its diameter as above ? 

Ans. 259,233,031,436 miles. 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine will it 
contain, 1 gallon being 231 cubic inches ? 

Ans. 4188*8 + cubic mc\\eft, m^\^^\^ Ar ^gS^^^^ 

185. There ia a round log, aft iiifc ^v«J ol %.\sv«wMft».N ^ 
anag of the circular ends o£ it we fiw^ 'i ^ogawt^ vs. 
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bow many solid feet does 1 foot in length of this log con- 
tab? 2 feet in length ? 3 feet? lOfeetf 

A' solid of this fonn is called a Cylinder. 

How do }ou find the solid content of a cylinder, when 
the area of one endy and the length are given ? 

186. What is the solid content of a, round stick, 20 feet 
long and 7 inches through, that is, the ends being 7 inches 
in diameter? 

Find the area of one endj as before taught, and multiply it 
by the length, Ans. 5^347 -f- cubic feet 

If you multiply square inches by inches in lengthj what 
parts of a foot will the product be ? — if square inches by 
feet in length, what part ? 

187. A bushel measure is 18^5 inches in diameter, and 8 
inches deep ; how many cubic inches does it contain ? 

Ans. 2150^4 +. 

It is plain, from the above, that the solid content of all 
bodies, which are of uniform bigness throughout, whatever 
may be the form of the ends, is found by multiplying the 
area of one end into its height or length. 

Solids which decrease gradually from the base ^ they 
come to a point, are generally cM^ Pyramids, If the base 
be a square, it is called a square pyramid; if a triangle, a 
triangular pyramid; if a circle, a circular pyramid^ or a cofie* 
The point at the top of a pyramid is called the vertex^ and 
a line, drawn from the vertex perpendicular to the basCj is 
called the perpendicular height of the pyramid. 

The solid content of any pyramid may be found by multi- 
plying ihe area of the base by ^ of the perpendicular heighL 

188. What is the solid content of a pyramid whose base 
is 4 feet square, and the perpendicular height 9 feet ? 

43 X t = 48. Ans. 48 feei 

189. There is a cone, whose height is 27 feet, and whose 
base is 7 feet in diameter ; what is its content ? 

Ans. 346^ feet 

190. There is a cask, whose head diameter is 25 inches, 
(mng diameter 31 inches, and whose length is 36 inches; 
how many wine gallons doea it contain ? ' ■ ■ how many 
beer gallons ? 

Note, The mean diameter of the cask may be found by 

adding 2 thirds, or, if the litKvea be but tittle curving, 6 

teatbM, of the difference betweeni lilbA^itt^ «sA\s<qs^ ^^a&ss^ 
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tqrSy to th^ head diameter. The cask will then be reduced 
to a cylinder. 

Now, if the square of the mean diameter be multiplied by 
^T854, (ex. 1T7,) the product will be the area of one end, 
and that, multiplied by the lengthy in inches, will give the 
solid content, in cubic inches, (ex. 185,) ^ which, divided 
by 231, (note to table, wine meas.) will give the content in 
wine gallons, and, divided by 282, (note to table, beer meas.) 
will give the content in ale or beer g^ons. 

In this process we «ee, that the square of the mean diame- 
ter vnll be multiplied by '7854, and divided, for wine gal- 
lons, by 231. Hence we may contract the operation by 
only multiplying by their quotient (^^%^ = '0034 ;) that is, 
by '0034, (or by 34, pointing off 4 figures from the product 
for decimals.) For the same reason we may, for beer gal- 
lons, multiply by {^^ = '0028, nearly^) '0028, &c. 

Hence this concise Rule, forffuaging or measuring casksy — 
Multiply the square of the mean diameter by the length; mul" 
tiply this product by 34 for mne^ or by 28 for beer^ and^ pond" 
i^g off four decim^^ the product wUl be the dontent in gaUons 
and decimals of a gallon. 

In the above example, the bung diameter, 31 in. — 25 in. 
the head diameter = 6 in. difference, and § of 6 = 4 inches; 
25 in. -j- 4 in. = 29 in. mean diameter. 

Then, 29a — 841, and 841 X 36 in. = 30276. 
«n, ( 30276 X 34 = 1029384. ilni. 102'9384 wine gals, 
xnen, ^ ^^^^^ X 28 = 847728. Am. 84'7728beer gals. 

191. How many wine gallons in a cask whose bung diame- 
ter is 36 inches, head diameter 27 inches, and length 45 
inches? Ans. 166'617. 

192. There is a lever 10 feet long, and the fulcrum^ or 
prop, on which it turns, is 2 feet from one end ; how many 
pounds weight at the end, 2 feet from the prop, will be bal- 
anced by a power of 42 pounds at the other end, 8 feet froa 
the prop ? ' 

Note* In turning around the prop, the end of the lever 8 
feet from the prop will evidently pass over a apace of 8 inches, 
while the end 2 feet from the prop passes over a space of 
2 inches. Now, it is a fundamental principle in mechanics^ 
that the weight and power will extjcxi^ balaivce ^o^ ^"v^^-^^ 
when tbejr are inoersety ^s the spaces liity ^%&^ «^ ^^^^vT^^'^i 
IB thU exatnple, 2 rnmnis Q fe«tiram*3»^?wr^^^''^^*^'*^ 
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8 pooBdi 3 feet from Ihe prop ; ihereforey if we dwide dm 
distcmce of the power from the prop by the dUttmce of the 
WEIGHT from the prop^ tJ^e qiuitieiU wiU ciuoays e^cprees the 
ratio of ike weight to the power ; f = 4, that is, die weight 
will be 4 times as much as the power* 42 X 4 = 168. 

Asi8. 168 lbs. 

« 

193. Supposidg the lever as -above, whatjpou^er would it 
require to raise 1000 pounds ? Ans, ^ Qf Q = 250 pounds. 

194. If the weight to be raised be 5 times as much as the 
power to be applied, and the distance of the weight from the 
prop be 4 feet, how far from the prop must the power be 
applied ? Ans, 20 feet« 

195. If the greater distance be 40 feet, and the less ^ of a 
foot, and the power 175 pounds, what is the weight? 

Ams* 14000 pounds^ 

196. Two men carry a kettle, weighing 200 pounds ; the 
kettle is suspended on a pole, the bale being 2 feet 6 inches 
from the hands of one, and 3 feet 4 inches from the hands 
of the other ; how many pounds does each bear ? 

Ans. I "1! P""^?- 
( 85f pounds* 

197. There is a windlass, the wheel of which. is 60 
mcbes in diameter, and the axis, around which the rope 
eoils, is 6 inches in diameter ; how many pounds on the axle 
will be balanced by 240 pounds at the wheel ? 

Note. The spaces passed oVer are evidently as the dkeme-* '' 
icrs, or the circumferences; therefore, ^# = 10, ratio. 

Ans. 2400 pounds. 

198. If the diameter of the wheel be 60 inches, what 
must be the diameter of the axle, that the ratio of the weight 
to the power may be 10 to 1 ? Ans. 6 inches^ 

Note. This calculation is on the supposition, that there 
is no friction^ for which it is usual to add j to the power 
which is to work the machine. 

199. There is a sciew, whose threads are I inch asuii'* 
der, which is turned by a lever 6 feet, = 60 inches, long ; 
what is the ratio of the weight to the power? 

Note, The power applied at tl^e end of the lever will de* 

scribe the circumference of a circle 60 X 2 == 120 inches 

in diameter, while the weight is raised 1 inch ; therefore^; 

tberaiio will be found by dimding the dreumjereivte of a circle^ 




jroBJcs or ironlH fl&O^ 



between the ihreada of the screw. 120 X 3^ =^ 377f ciiw 

3774" 
cumference, and -— ^ = 377^^ ratio, Ans. 

200. There is a screw, whose threads are ^ of an inch 
asunder ; if it be turned by a lever 10 feet long, what weight 
will be balanced by 120 pounds power ? Ams 862057^ lbs. 

201. There is a machine, in which the power moves over 
10 feet, while the weight is raised I inch ; what is the 
power of that machine, that is, what is the ratio of th« 
weight to the power 7 Ana. 120. 

202. A man put 20 apples into a wine gallon measure^ 
which was afterwards filled by pouring in 1 quart of watery 
required the contents of the apples in cubic inches. 

Ans, 173^ inches.r 

203 A rough stone was put into a vessel,, whose capaci<« 

ty was 14 wine quarts, which was afterwards filled with 2^ 

quarts of water; what was the cubic content of the stone .^ 

Ans. 664^ inch«t# 
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NOTES. 

No. I. . * , 

Orerdean, Sept. 17, ISOC. 

For ralue received, I promise to pay to Oliver Bountifvi^ 
or order, sixty-three dollars fifty-four cents, on demand, with 
interest after three months. Wiluam Trvsty* 

Attest. Timothy Testimony* 

S 

No. 11. 

matui, Sept. 17, laot 

Pat value received, I promise to pay to 0. R., or bear«% 
■ " ■ ■ ' ■ dollars • • ■ cents^ diree months after datA« 



Hue 



8 or VOTXf. 

No. III. 
By two Penom^ 

Aiiaii,Sept. 17, 180S. 

For value receiyed, we, jointly and severally, promise to 
y to G. D., or order, ■ dollars — ^— cents, on 

mand, with interest. Alden Faithfitl. 

Attut^ CoNSTANCS Adlet. Jaues Fairfacs. 



ObservaHanB. 

1 . No note is negotiable unless the words '^ or order j^^ othef- 
se " or bearer j^^ be inserted in it 

2. If the note be written to pay him " or order^^^ (No. I.) 
en Oliver Bountiful may endorse this note^ that b, write 

5 naihe on the backside, and sell it to A, B, C, or whom 
\ pleases. Then A, who buys the note, calls on William 
rusty for payment, and if he neglects, or is unable to pay, 
may recover it of the endorser. 

3. If a note be written to pay him "or bearer,^^ (No. 11.) 
en anv person, who holds the note, may sue and recover the 
me of reter Pencil. 

4. The rate of interest, established by law, being six per 
nt, per armunij it becomes unnecessary, in writing notes, to 
ention the rate of interest ; it is sufficient to write them 
r the payment of sueh a fium, with interest, for it will b« 
iderstood legal interest, which is six per cent 

5. All notes are either payable on demand, or at the ex- 
ration of a certain term of time agreed upon by the parties, 
id mentioned in the note, as three months, a year, &c. 

6. If a bond or note mention no time of payment, it is 
ways on demand, whether the words ^^on demand'^ be 
[pressed or not 

7. All notes, payable at a certain time, are on interest as 
on as they become due, though in such notes there be no 
ention made of interest 

This rule is founded on the principle, that every man 
ight to receive his money when due, and that the noiK 
lyment of it at that time is an injury to him. The law, 
lerefore, to do him justice, allows him interest from the 
cue the money becomes due, as a compensation for the 

6 Upon the same principle, ti nolt, -^^'^vtw «si ^«av»xA^ 
bout BXJty juentian made oC Vnlexe^, la o^ vom.^^ ^w: ^ 
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demand of pajrment, for upon demand sucn notes imme- 
diately become due. 

9. If a note be given for a specific article, as rye, payable 
in one, two, or three months, or in any certain time, and die 
signer of such note sufifers tiie time to elapse without de- 
livering such article, the holder of the note will not be 
obliged to take the article afterwards, but may demand and 
recover the value of it in money. 



BOKDS. 

A Bondy toith r^ CkmMtkfiif from^me to another. 

Know all men by these presents, that I, C. D. of, &c., in 
the county of, &c., am held and firmly bound to £. F., o^ 
&c., in two hundred dollars, to be paid to the said E. F.^ or 
his certain attorney, his executors, administrators, or assigns, 
to which payment, well and truly to be made, I bind myself^ 
my heirs, executors and administrators, firmly by these 
iresents. Sealed virith my seal. Dated tne eleventh day of , 
— , in the year of our Lord one thousand eight hun- 
dred and twt). 

The Condition of this obligation is such, that, if the above- 
bound C. D., his heirs, executors, jot adoiinistrators, do and 
shall well and truly pay, or cause to be paid, unto the above- 
named £. F., his executors, administrators, or assigns, the 
full sum of two hundred dollars, with legal interest. for 
the same, on or before the eleventh day of next en- 
siling the date hereof, — ^then this obligation to be void, or 
otherwise to remain in full force and virtue. 

Signed, &c. 



A Condition of a Counter Bond^ or Bond of hdemnUy^ where 
one-man hecdmee hound for another. 

The condition of this obligation is such, that whereas the 
above-named A. B., at the special instance and request, and 
for the only proper debt of the above-bound C. D., togethei 
with tiie said C. D., is, and by one bond or obligation bear- 
ing equal date with the obligation above-written^ bald vcA 

firmly bound unto E. F., of, &e.,m1iheitte\i^«vMa.^^-- ^^ 

doUm^ conditioned for the payment ol VSie wmloS.^^^•^]^ 
legal interest for the same^ on liJie ^^^ 




IS ^Hu OJr RXCSIPTS. 



xt ensvan^ ux« Jate of the said in part recited oblig&tioii^ 
in and by the said in part recited bondy with the conditiou 
erennder written, may more fiilly appear ; — ^if, therefore^ the 
id C. D., his heirs, executors, or administrators, do and 
all well and truly pay, or cause to be paid, unto the said 
> F., his executors, administrators, or assigns, the said sum 

, &c., with legal interest of the same, on Ihe said 

y 6f, &C., next ensuing the date of the said in part re- 
;ed obligation, according to the true intent and meaning, 
d in fiiU discharge and satisfaction of the said in part re- 
led bond or obligation, — then, &c. — otherwise, &c. 

Note. The principal difference betweeh a note and a 
»nd is, that the latter is an instrument of more solemnity, 
ing given under seal. Also,> note may be controlled by 
special agreement, different from the note, whereas, in case 
a bond, no special agreement can in the least control 
dat appears to naTC been the intention of the parties, as 
pressed by the words in the condition of the bond. 



RECEIPTS. 

Bitgtkifm, Sept 19; 1802. 

Receired from Mr. DintAifCK Adusy ten dollars in full 
aH accounts. Orvand Constance. 



SltgrieTM; Sept. 19, 1802. 

Received of Mr. Orvand Constancr five dollars in Cull 
all accounts. Durance Adlet. 

Receipt for Money receifed on a Note. 

Sitgrieres, Sept 19, 180S. 

Received of Mr. Simpson Eaitlt (by the hand of TiTUg 
lusTv) sixteen dojlars twenty-five cents^ which is en.- 
rsed on his note of June 3, 1802. 

Pbtbk Cheerfui- 

A Receipt for Money recewed on 4ceomt. 

SitgrieTei, S«pt 19, 1808. 

deceived of Mr. QiUkMi^ lik^jnan iiSX:^ AaVW^ on ae- 
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Receipt for Money received for another Person. 

Salem, Aug. 10, 18S7. 

Received from P. C. one hundred dollars for account of 
J. B. Eu Truhan. 

Receipt for Interest due on a Note. 

Amherst; July 6, 1827. 

Received of I. S, thirty dollars, in full of one year's in- 
terest of $ 500, due to me on the '- — day of — • 

:ast, on note from the said I. S. Solomon Gray. 

Receipt for Money paid before it becomes due, 

* Hillsborough, May 3, 1827. 

Received of T. Z. ninety dolla^, advanced in full for one 
year's rent of my farm, leased to.Qie said T. Z., ending the 
iirst day of April next, 1828^ Honestus Jambs. 

Note. There is a distinction between receipts given vx 
full of all accounts^ znd others in full of oeH demands. The 
former cut off accounts o»/y ; the latter cutoff not only ac- 
counts, but all obligations and right of action. 



ORDERS. 

Archdale, Sept. 9, 1802. 

Mr. Stephen Burgess. For value re<?eived, pay to A. 
£., or order, ten dollars, and place the same to my account. 

Samuel Skinner. 



Pittsburgh, Sept 9, 1821. 

Mr. James Robottom. Please to deliver Mr. L. D. such 
goods as he may call for, not exceeding the sum of twenty- 
five dollars, and place the same to the account of yomr 
humble servant, Nicholas Reubens. 



It is necessary that every man should have some regular, 
uniform method of keeping his accounts. What this me^od 
shall be, the law does not prescribe ; but^ in. c.«&ft.% ^^ ^^^»^ 
pute, it requires that the book, oi ttxiX oul ^Vv3^ ^^ ^Bsa^g^ 
were ariffmally made, be produced m owii ^wsi^ri''''^*^ 
wiff t» wquired to uiswer to i» io\loN«\n% ojfv^^^^^"' 
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